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i n te l ®) Register Access Methods

1 Register Access Methods

Note: Throughout this document Intel® Atom™ Processor 23600 and Z3700 Series is
referred as Processor or SoC.
There are six different common register access methods:
® Fixed IO Register Access

® Fixed Memory Mapped Register Access

10 Referenced Register Access

e Memory Referenced Register Access

PCI Configuration Register Access (Indirect - via Memory or IO registers)

® Message Bus Register Access (Indirect - via PCI Configuration Registers)

1.1 Fixed IO Register Access

Fixed IO registers are accessed by specifying their 16-bit address in a PORT IN and/or
PORT OUT transaction from the CPU core. This allows direct manipulation of the
registers. Fixed IO registers are unmovable register in 10 space.

Type: 1/0 Register .
(Size: 32 bits) P80: 80h

1.2 Fixed Memory Mapped Register Access

Fixed Memory Mapped 10 (MMIO) registers are accessed by specifying their 32/36-bit
address in a memory transaction from the CPU core. This allows direct manipulation of
the registers. Fixed MMIO registers are unmovable registers in memory space.

Type: Memory Mapped I/O Register .
(Size: 32 bits) IDX: FEC00000h

1.3 IO Referenced Register Access

10 referenced registers use programmable base address registers (BARs) to select a
range of IO addresses that it will use to decode PORT IN and/or PORT OUT transactions
from the CPU to directly access a register. Thus, the IO BARs act as pointers to blocks
of actual IO registers. To access an IO referenced register for a specific IO base
address, start with that base address and add the register’s offset. Example pseudo
code for an IO referenced register read is shown below:

Register Snapshot = IOREAD([IO BAR]+Register Offset)
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Base address registers are often located in the PCI configuration space and are
programmable by the BIOS/0S. Other base address register types may include fixed
memory registers, fixed IO registers or message bus registers.
-(rgi'z)::: é/b?tsegismr HSTS: [PCU_IOBAR] + Oh
PCU_IOBAR Type: PCI Configuration Register (Size: 32 bits)
PCU_IOBAR Reference: [B:0, D:31, F:3] + 20h

1.4 Memory Referenced Register Access

The SoC uses programmable base address registers (BARs) to set a range of physical
address (memory) locations that it will use to decode memory reads and writes from
the CPU to directly access a register. These BARs act as pointers to blocks of actual
memory mapped I0 (MMIO) registers. To access a memory referenced register for a
specific base address, start with that base address and add the register’s offset.
Example pseudo code for a read is shown below:

Register Snapshot = MEMREAD ([Mem BAR]+Register Offset)

Base address registers are often located in the PCI configuration space and are
programmable by the BIOS/0S. Other common base address register types include
fixed memory registers and IO registers that point to MMIO register blocks.

Type: Memory Mapped I/O Register .
(Size: 8bits) HSTS: [PCU_MBAR] + Oh

PCU_MBAR Type: PCI Configuration Register (Size: 32 bits)
PCU_MBAR Reference: [B:0, D:31, F:3] + 10h

1.5 PCI Configuration Register Access

Access to PCI configuration space registers is performed through one of two different
configuration access methods (CAMs):

e [0 indexed - PCI CAM
® Memory mapped - PCI Enhanced CAM (ECAM)

Each PCI function has a standard PCI header consisting of 256 bytes for the 10 access
scheme (CAM), or 4096 bytes for the enhanced memory access method (ECAM).
Invalid read accesses return binary strings of 1s.

Type: PCI Configuration Register TR . .
(Size: 16bits) VID: [B:0, D:31, F:3] + Oh

1.5.1 PCI Configuration Access - CAM: 10 Indexed Scheme
Accesses to configuration space using the I0 method relies on two 32-bit IO registers:

® CONFIG_ADDRESS - IO Port CF8h
® CONFIG_DATA - IO Port CFCh
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Table 1.

Note:

1.6

10

l n te l @ Register Access Methods

These two registers are both 32-bit registers in IO space. Using this indirect access
mode, software uses CONFIG_ADDRESS (CF8h) as an index register, indicating which
configuration space register to access, and CONFIG_DATA (CFCh) acts as a window to
the register pointed to in CONFIG_ADDRESS. Accesses to CONFIG_ADDRESS (CF8h)
are internally captured. Upon a read or write access to CONFIG_DATA (CFCh),
configuration cycles will be generated to the PCI function specified by the address
captured in CONFIG_ADDRESS. The format of the address is shown below.

PCI CONFIG_ADDRESS Register (I0 PORT CF8h) Mapping

Field CONFIG_ADDRESS Bits
Enable PCI Config. Space Mapping 31
Reserved 30:24
Bus Number 23:16
Device Number 15:11
Function Number 10:08
Register/Offset Number 07:02

Bit 31 of CONFIG_ADDRESS must be set for a configuration cycle to be generated.

Pseudo code for a PCI register read is shown below:
e MyCfgAddr[23:16] = bus; MyCfgAddr[15:11] = device; MyCfgAddr[10:8] = funct;
e MyCfgAddr[7:2] = dWordMask(offset); MyCfgAddr[31] = 1;
® TOWRITE(OxCF8, MyCfgAddr)
® Register_Snapshot = IOREAD(0xCFC)

Message Bus Register Access

Accesses to the message bus space is through the SoC Transaction Router’s PCI
configuration registers. This unit relies on three 32-bit PCI configuration registers to
generate messages:

® Message Bus Control Register (MCR) - PCI[B:0,D:0,F:0] + DOh

® Message Data Register (MDR) - PCI[B:0,D:0,F:0] + D4h

® Message Control Register eXtension (MCRX) - PCI[B:0,D:0,F:0] + D8h
This indirect access mode is similar to PCI CAM. Software uses the MCR/MCRX as an
index register, indicating which message bus space register to access (MCRX only when

required), and MDR as the data register. Writes to the MCR trigger message bus
transactions.

Writes to MCRX and MDR will be captured. Writes to MCR will generate an internal
‘message bus’ transaction with the opcode and target (port, offset, bytes) specified in
the MCR and the captured MCRX. When a write opcode is specified in MCR, the data
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that was captured by MDR is used for the write. When a data read opcode is specified in
MCR, the data will be available in the MDR register after the MCR write completes (non-
posted). The format of MCR and MCRX are shown below.

Table 2. MCR Description

Field MBPR Bits
OpCode (typically 10h for read, 11h for write) 31:24
Port 23:16
Offset/Register 15:08
Byte Enable 07:04

Table 3. MCRX Description

. MBPER
Field Bits
Offset/Register Extension. This is used for messages sent to end points that 31:08
require more than 8 bits for the offset/register. These bits are a direct extension of
MCR[15:8].

Most message bus registers are located in the SoC Transaction Router. The default
opcode messages for those registers are as follows:

® Message ‘Read Register’ Opcode: 06h

® Message ‘Write Register’ Opcode: 07h
Registers with different opcodes will be specified as applicable. Pseudo code of a
message bus register read is shown below (where ReadOp==0x06):

® MyMCR[31:24] = ReadOp; MyMCR[23:16] = port; MyMCR[15:8] = offset;

® MyMCR[7:4] = Oxf

e PCIWRITE(O, 0, 0, 0xDO, MyMCR)

® Register_Snapshot = PCIREAD(O, 0, 0, OxD4)

Datasheet 11



Table 4.

Register Access Methods

Register Field Access Types

Register Access Types and Definitions

Access Type

Meaning

Description

RO

Read Only

In some cases, if a register is read only, writes to this
register location have no effect. However, in other cases,
two separate registers are located at the same location
where a read accesses one of the registers and a write
accesses the other register.

WO

Write Only

In some cases, if a register is write only, reads to this
register location have no effect. However, in other cases,
two separate registers are located at the same location
where a read accesses one of the registers and a write
accesses the other register.

R/W

Read/Write

A register with this attribute can be read and written.

R/WC

Read/Write Clear

A register bit with this attribute can be read and written.
However, a write of 1 clears (sets to 0) the corresponding
bit and a write of 0 has no effect.

R/WO

Read/Write-Once

A register bit with this attribute can be written only once
after power up. After the first write, the bit becomes read
only.

R/WLO

Read/Write, Lock-
Once

A register bit with this attribute can be written to the non-
locked value multiple times, but to the locked value only
once. After the locked value has been written, the bit
becomes read only.

Default

Default

When the processor is reset, it sets its registers to
predetermined default states. The default state represents
the minimum functionality feature set required to
successfully bring up the system. Hence, it does not
represent the optimal system configuration. It is the
responsibility of the system initialization software to
determine configuration, operating parameters, and
optional system features that are applicable, and to
program the processor registers accordingly.

12
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2

Mapping Address Spaces

2.1

2.1.1

Datasheet

The SoC supports four different address spaces:

® Physical Address Space Mappings

® JO Address Space

® PCI Configuration Space

® Message Bus Space
The CPU core can only directly access memory space through memory reads and writes
and IO space through the IN and OUT IO port instructions. PCI configuration space is
indirectly accessed through I0 or memory space, and the Message Bus space is

accessed through PCI configuration space. Refer Chapter 1, “"Register Access Methods”
for details.

This chapter describes how the memory, 10, PCI and Message Bus spaces are mapped
to interfaces in the SoC.

Physical Address Space Mappings

There are 64 GB (36-bits) of physical address space that can be used as:
® Memory Mapped I0 (MMIO - IO fabric)
® Physical Memory (DRAM)
The CPU core can access the full physical address space, while downstream devices can

only access SoC DRAM, and each CPU core’s local APIC. Peer to peer transactions are
not supported.

Most devices map their registers and memory to the physical address space. This
chapter summarizes the possible mappings.

SoC Transaction Router Memory Map

The SoC Transaction Router maps the physical address space as follows:
e CPU core to DRAM
® CPU core to IO fabric (MMIO)
® CPU core to extended PCI registers (ECAM accesses)
e 1O fabric to CPU cores (local APIC interrupts)
Although 64 GB (36-bits) of physical address space is accessible, some MMIO must

exist for devices and software with 32-bit limits. Further, all DRAM should remain
accessible for devices and software with access to memory above 4 GB. These goals

13
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are accomplished by moving a section DRAM to start at the fixed 4 GB boundary,
leaving a hole below 4 GB for MMIO. This creates the following distinct memory
regions:

e DOS DRAM + Low DRAM
e Low MMIO
High DRAM
High MMIO

There are two registers used to create these regions, BMBOUND and BMBOUND_HI.
Their use is shown in Figure 1.

Figure 1. Physical Address Space - DRAM & MMIO

64 GB

High MMIO

BMBOUND_HI

High DRAM
4GB

Low MMIO

High DRAM
BMBOUND

Low DRAM Low DRAM

1MB
DOS DRAM DOS DRAM

Physical Address DRAM Address
Space Space

14 Datasheet



Mapping Address Spaces i n tel ® ’

2.1.1.1

Figure 2.

Datasheet

Low MMIO
The low MMIO mappings are shown in Figure 2.

Physical Address Space - Low MMIO

64 GB

- 1 (FFFFFFFFN)
- 64 KB (FFFFO000h)

4GB
- 20 MB (FEBFFFFFH)

; - 17 MB (FEFO0000H)
/ Local APIC
/

Low MMIO
- 21 MB (FEBO00OOH)

BMBOUND

BEGREG + 256 MB

BECREG

1MB

Physical Address
Space

By default, CPU core reads targeting the Boot Vector range (FFFFFFFFh-FFFFO000h)
are sent to the boot Flash connected to the Platform Controller Unit, and write accesses
target DRAM. This allows the boot strap CPU core to fetch boot code from the boot
Flash, and then shadow that code to DRAM.

Upstream writes from the IO fabric to the Local APIC range (FEEO000Oh-FEFO0000h)
are sent to the appropriate CPU core’s APIC.

Write accesses from a CPU core to the Abort Page range (FEBOO0OOOh-FEBFFFFFh) will
be dropped, and reads will always return all 1’s in binary.

15
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Accesses in the 256 MB PCI ECAM range starting at BECREG generate enhanced PCI
configuration register accesses when enabled (BECREG.ECENABLE). Unlike traditional
memory writes, writes to this range are non-posted when enabled. Refer Chapter 1,

2.1.1.2

16

Figure 3.

“Register Access Methods” for more details.

Mapping Address Spaces

All other downstream accesses in the Low MMIO range are sent to the IO Fabric for
further decode based on PCI resource allocations. The IO Fabric’s subtractive agent (for

unclaimed accesses) is the Platform Controller Hub.

DOS DRAM

The DOS DRAM is the memory space below 1 MB. In general, accesses from a
processor targeting DOS DRAM target system DRAM. Exceptions are shown in the

below figure.

Physical Address Space - DOS DRAM

64 GB

High DRAM
4GB

BMBOUND PROM ‘F’ Segment
PROM ‘E’ Segment
VGA/CSEG
1 MB

DOS DRAM

64 KB (F0000h to FFFFFh)

64 KB (E0000h to EFFFFh)

128 KB (A0000h to BFFFFh)

Physical Address
Space
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2.1.1.3

Figure 4.

Datasheet

Processor writes to the 64 KB (each) PROM ‘E’ and ‘F’ segments (EO000h-EFFFFh and

FOOOOh-FFFFFh) always target DRAM. The BMISC register is used to direct CPU core

reads in these two segments to DRAM or the IO fabric (MMIO).

CPU core accesses to the 128 KB VGA/CSEG range (A0000h-BFFFFh) can target DRAM
or the IO fabric (MMIO). The target is selected with the BMISC.ABSEGINDRAM register.

Additional Mappings

There are two additional mappings available in the SoC Transaction Router:

® SMM range

* Non-snoop range

Figure 4 shows these mappings.

Physical Address Space - SMM and Non-Snoop Mappings

Low or High DRAM in
Physical Space

BSMMRRH (SMM Range Hi)
SMM Range
BSMMRRL (SMM Range Lo)

Physical Address
Space

Non-Snoopable
Memory

64 GB

BNOCACHE.Upper...

BNOCACHE.Lower...

SMI handlers running on a CPU core execute out of SMM memory. To protect this

memory from non-CPU core access, the SMM Range (BSMMRRL-BSMMRRH) may be

programmed anywhere in low or high DRAM space (1 MB aligned). This range will only

allow accesses from the CPU cores.

To prevent snoops of the CPU cores when DMA devices access a specific memory

region, the Non-Snoopable Memory range (BNOCACHE.Lower-BNOCACHE.Upper)

can be programmed anywhere in physical address space. This range is enabled via the
BNOCACHECTL register’s enable bit (BNOCACHECTL.Enable).

17
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IO Fabric (MMIO) Map

Memory accesses targeting MMIO are routed by the 10 fabric to programmed PCI
ranges, or routed to the PCU by default (subtractive agent). Programmed PCI ranges
can be moved within low or high MMIO, and most can be disabled.

Note:

Table 5.

Warning:

18

Not all devices can be mapped to high MMIO.

Mapping Address Spaces

Fixed MMIO is claimed by the Platform Controller Unit (PCU). The default regions are
listed below. Movable ranges are not shown.

Fixed Memory Ranges in the Platform Controller Unit (PCU)

Device Start End Comments
Address Address
Low BIOS (Flash Boot) | O00E0000h O0O0FFFFFh Starts 128 KB below 1 MB; Firmware/
BIOS

10 APIC FEC00000h FEC00040h | Starts 20 MB below 4 GB
HPET FEDO0OOOOh FEDOO3FFh | Starts 19 MB below 4 GB
TPM (LPC) FFD40000h FFD40FFFh Starts 16 KB above HPET range
High BIOS/Boot Vector | FFFFOOOOh FFFFFFFFh Starts 64 KB below 4 GB; Firmware/

BIOS

The following PCI devices may claim memory resources in MMIO space:
® Graphics/Display (High MMIO capable)

e SD/MMC/SDIO
e SIO

e Platform Controller Unit (PCU) (Multiple BARS)

e xHCI USB

e EHCI USB

e USB Device
e ISP/MIPI-CSI

Refer each device’s interface chapter for details.

Variable memory ranges should not be set to conflict with other memory ranges. There
will be unpredictable results if the configuration software allows conflicts to occur.

Hardware does not check for conflicts.
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Mapping Address Spaces

2.2 IO Address Space

There are 64 KB + 3 bytes of IO space (0h-10002h) for accessing IO registers. Most 10
registers exists for legacy functions in the PCU or for PCI devices, while some are
claimed by the SoC Transaction Router for graphics and for the PCI configuration space
access registers.

2.2.1 SoC Transaction Router I0 Map
The SoC claims I0 transactions for VGA/Extended VGA found in the display/graphics
interface. It also claims the two 32-bit registers at port CF8h and CFCh used to access
PCI configuration space.
2.2.2 IO Fabric I0 Map
2.2.2.1 PCU Fixed IO Address Ranges
Below table shows the fixed IO space ranges seen by a processor.
Table 6. Fixed IO Ranges in the Platform Controller Unit (PCU)
Device IO Address Comments
8259 Master 20h-21h, 24h-25h,
28h-29h, 2Ch-2Dh,
30h-31h, 34h-35h,
38h-39-, 3Ch-3Dh
8254s 40h-43h, 50h-53h
PS2 Control 60h, 64h
NMI Controller 61h, 63h, 65h, 67h
RTC 70h-77h
Port 80h 80h-83h
Init Register 92h
8259 Slave AOh-A1lh, A4h-A5h, A8h-
A9h, ACh-ADh, BOh-B1h,
B4h-B5h, B8h-B9h, BCh-
BDh, 4D0h-4D1h
PCU UART 3F8h-3FFh
Reset Control CF9h Overlaps PCI IO registers
Active Power Management B2h-B3h
2.2.2.2 Variable IO Address Ranges
Table 7 shows the variable IO decode ranges. They are set using base address registers
(BARSs) or other similar means. Plug-and-play (PnP) software (PCI/ACPI) can use their
configuration mechanisms to set and adjust these values.
Datasheet 19
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Warning:

Table 7.

2.3

Table 8.
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Mapping Address Spaces

The variable IO ranges should not be set to conflict with other IO ranges. There will be
unpredictable results if the configuration software allows conflicts to occur. Hardware

does not check for conflicts.

Movable I0 Ranges Decoded by PCI Devices on the I0 Fabric

Device (bsyitzeeS) Target
ACPI Power Management 128 ACPI_BASE_ADDR (PM1BLK): PCI[B:0,D:31,F:0] +
(PCU) 40h
GPIO (PCU) 256 GBA: PCI[B:0,D:31,F:0] + 48h
RCBA (PCU) 1024 RCRB_BA: PCI[B:0,D:31,F:0] + FOh

PCI Configuration Space

All PCI devices/functions are shown below.

PCI Devices and Functions (Sheet 1 of 2)

Bus Device | Function Device ID Degc‘?l::;:t?on Function Description
0 0 0 OFO0Oh SoC Transaction
Router
2 0F31h Graphics & Display
0 3 0 O0F38h Camera Image
Signal Processor
0 16 0 OF14h Storage Control MMC Port
0 17 0 OF1sh | Cluster (SCC) SDIO Port
0 18 0 OF16h SD Port
0 20 0 0F35h xHCI USB
0 21 0 0F28h Low Power Engine Host Bridge + three 1%s
Audio Ports (0-2)
0 22 0 0F37h USB Device
24 0 0F40h Serial I0 (SIO) DMA
1 OF41h 1°C Port 1
2 0F42h I°C Port 2
3 OF43h 1°C Port 3
4 0F44h I°C Port 4
5 OF45h 12C Port 5
6 0F46h I2C Port 6
7 OF47h 1°C Port 7

Datasheet



Mapping Address Spaces i n tel ®

Table 8. PCI Devices and Functions (Sheet 2 of 2)

Bus Device | Function Device ID DeI::r"li::gon Function Description
0 26 0 OF18h Trusted Execution
Engine
27 0 0F04h HD Audio
29 0 0F34h EHCI USB
30 0 0F06h Serial I0 (SIO) DMA
1 O0F08h PWM Port 1
2 0F0%h PWM Port 2
3 OFOAh HSUART Port 1
4 OFOCh HSUART Port 2
5 OFOEh SPI Port
0 31 0 OF1Ch Platform Controller | LPC: Bridge to Intel Legacy
Unit Block
§
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3 SoC Registers

Following pages provides register information for all registers applicable to SoC.
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3.1 Display Memory Mapped Registers (1 of 2)
Table 9. Summary of Display Memory Mapped I/0 Registers—GTTMMADR_LSB
Offset Size Register ID—Description Default Value

3B4h 1 “CRX (CRX_MDA)—Offset 3B4h” on page 29 00h

3B5h 1 “CR (CR_MDA)—Offset 3B5h” on page 30 00h

3CO0h 1 “ARX—Offset 3COh"” on page 30 00h

3C1h 1 “"ARX—Offset 3C0Oh” on page 30 00h

3C4h 1 “"SRX—Offset 3C4h"” on page 32 00h

3C5h 1 “SRX—Offset 3C4h” on page 32 00h

3C6h 1 “"DACMASK—Offset 3C6h"” on page 33 00h

3C8h 1 “"DACWX—Offset 3C8h"” on page 34 00h

3C9h 1 “"DACDATA—Offset 3C9h” on page 34 00h

3CAh 1 “FCR (FCR_Read)—Offset 3CAh” on page 35 00h

3CCh 1 “MSR (MSR_READ)—Offset 3CCh” on page 36 00h

3CEh 1 “GRX—Offset 3CEh” on page 38 00h

3CFh 1 “"GRX—Offset 3CEh” on page 38 00h

3D4h 1 “CRX (CRX_CGA)—Offset 3D4h” on page 39 00h

3D5h 1 “CR (CR_CGA)—Offset 3D5h” on page 40 00h

5010h 4 “GPIOCTL_0—Offset 5010h” on page 41 00000808h
5014h 4 “GPIOCTL_1—Offset 5014h” on page 43 00000808h
5018h 4 “GPIOCTL_2—O0ffset 5018h” on page 45 00000808h
501Ch 4 “GPIOCTL_3—Offset 501Ch” on page 47 00000808h
5020h 4 “GPIOCTL_4—Offset 5020h” on page 49 00000808h
5100h 4 “"GMBUSO0—Offset 5100h” on page 51 00000000h
5104h 4 “"GMBUS1—O0Offset 5104h” on page 52 00000000h
5108h 4 “"GMBUS2—O0ffset 5108h” on page 54 00000800h
510Ch 4 “"GMBUS3—O0ffset 510Ch” on page 56 00000000h
5110h 4 “"GMBUS4—O0ffset 5110h” on page 57 00000000h
5120h 4 “"GMBUS5—O0ffset 5120h” on page 58 00000000h
5130h 4 “"GMBUS6—O0ffset 5130h” on page 59 00000000h
5134h 4 “"GMBUS7—O0Offset 5134h” on page 59 00000000h
6014h 4 “DPLLA_CTRL—Offset 6014h” on page 60 00002000h
6018h 4 “DPLLB_CTRL—Offset 6018h” on page 63 00006000h
601Ch 4 “DPLLAMD—Offset 601Ch"” on page 66 00000003h
6020h 4 “DPLLBMD—Offset 6020h” on page 67 00000003h
6024h 4 “"RAWCLK_FREQ—Offset 6024h"” on page 69 0000007Dh
6104h 4 “D_STATE—Offset 6104h” on page 69 20D00400h

Datasheet
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Table 9. Summary of Display Memory Mapped I/0 Registers—GTTMMADR_LSB
Offset Size Register ID—Description Default Value

6200h 4 “DSPCLK_GATE_D—Offset 6200h” on page 71 10000000h

6204h 4 “DPPSR_CGDIS—Offset 6204h” on page 73 00000200h

6210h 4 “RAMCLK_GATE_D—Offset 6210h” on page 76 00000000h

6500h 4 “FW_BLC_SELF—Offset 6500h” on page 79 00000000h

6504h 4 “MI_ARB—Offset 6504h” on page 80 00000000h

6508h 4 “CZCLK_CDCLK_FREQ_RATIO—Offset 6508h” on page 80 00000077h

650Ch 4 “GCI_CONTROL—Offset 650Ch” on page 84 00004000h

6510h 4 “"GMBUSFREQ—Offset 6510h” on page 85 000000AOQN

A000h 4 “DPALETTE_A—Offset AOOOh” on page 86 00000000h

A800h 4 “DPALETTE_B—Offset AB00Oh” on page 87 00000000h

BOOOh 4 “MIPIA_DEVICE_READY_REG—Offset BOOOh” on page 88 00000000h

B004h 4 “MIPIA_INTR_STAT_REG—Offset BO04h” on page 89 00000000h

BO0O8h 4 “MIPIA_INTR_EN_REG—Offset BOO8h"” on page 91 00000000h

BOOCh 4 “MIPIA_DSI_FUNC_PRG__REG—Offset BOOCh” on page 93 00000001h

B0O10h 4 “MIPIA_HS_TX_TIMEOUT_REG—Offset BO10h” on page 95 00000000h

B014h 4 “MIPIA_LP_RX_TIMEOUT_REG—Offset B014h” on page 95 00000000h

B0O18h 4 “MIPIA_TURN_AROUND_TIMEOUT_REG—Offset BO18h"” on 00000000h
page 96

BO1Ch 4 “MIPIA_DEVICE_RESET_TIMER—Offset BO1Ch” on page 97 00000000h

B020h 4 “MIPIA_DPI_RESOLUTION_REG—Offset BO20h” on page 98 00000000h

B024h 4 “MIPIA_DBI_RESOLUTION_REG—Offset B024h"” on page 98 00000000h

B028h 4 “MIPIA_HORIZ_SYNC_PADDING_COUNT—Offset BO28h” on 00000000h
page 99

B02Ch 4 “MIPIA_HORIZ_BACK_PORCH_COUNT—Offset BO2Ch” on 00000000h
page 100

B0O30h 4 “MIPIA_HORIZ_FRONT_PORCH_COUNT—Offset BO30h" on 00000000h
page 100

B034h 4 “MIPIA_HORIZ_ACTIVE_AREA_COUNT—Offset BO34h” on 00000000h
page 101

B038h 4 “MIPIA_VERT_SYNC_PADDING_COUNT—Offset BO38h"” on 00000000h
page 102

BO3Ch 4 “MIPIA_VERT_BACK_PORCH_COUNT—Offset BO3Ch” on 00000000h
page 103

B040h 4 “MIPIA_VERT_FRONT_PORCH_COUNT—Offset B040h” on 00000000h
page 104

B044h 4 “MIPIA_HIGH_LOW_SWITCH_COUNT—Offset B044h"” on 00000000h
page 104

B048h “MIPIA_DPI_CTRL_REG—Offset B048h"” on page 106 00000000h

B04Ch “MIPIA_DPI_DATA_REGISTER—Offset BO4Ch"” on page 106 00000000h
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Table 9. Summary of Display Memory Mapped I/0 Registers—GTTMMADR_LSB
Offset Size Register ID—Description Default Value
BO50h “MIPIA_INIT_COUNT_REGISTER—Offset BO50h” on page 107 00000000h
B054h “MIPIA_MAX_RETURN_PKT_SIZE_REGISTER—Offset BO54h” on |00000000h
page 108
B0O58h 4 “MIPIA_VIDEO_MODE_FORMAT_REGISTER—Offset BO58h"” on 00000000h
page 108
BO5Ch 4 “MIPIA_EOT_DISABLE_REGISTER—Offset BO5Ch” on page 110 00000000h
B0O60h 4 “MIPIA_LP_BYTECLK_REGISTER—Offset BO60h” on page 112 00000000h
B064h 4 “MIPIA_LP_GEN_DATA_REGISTER—Offset BO64h” on page 112 |00000000h
B068h 4 “MIPIA_HS_GEN_DATA_REGISTER—Offset BO68h” on page 113 |00000000h
B0O6Ch 4 “MIPIA_LP_GEN_CTRL_REGISTER—Offset BO6Ch” on page 113 |00000000h
BO70h 4 “MIPIA_HS_GEN_CTRL_REGISTER—Offset BO70h” on page 114 |00000000h
B074h 4 “MIPIA_GEN_FIFO_STAT_REGISTER—Offset BO74h” on page 115|1E060606h
B078h 4 “MIPIA_HS_LS_DBI_ENABLE_REG—Offset BO78h” on page 117 |00000000h
B0O7Ch 4 “MIPIA_RESERVED—Offset BO7Ch” on page 117 00000000h
B080h 4 “MIPIA_DPHY_PARAM_REG—Offset BO80h” on page 118 0B061A04h
B084h 4 “MIPIA_DBI_BW_CTRL_REG—Offset B084h"” on page 119 00000000h
B088h 4 “MIPIA_CLK_LANE_SWITCHING_TIME_CNT—Offset BO88h” on 00000000h
page 119
BO8Ch 4 “MIPIA_STOP_STATE_STALL—Offset BO8Ch” on page 120 00000000h
B0O90h 4 “MIPIA_INTR_STAT_REG_1—Offset BO9Oh” on page 121 00000000h
B094h 4 “MIPIA_INTR_EN_REG_1—O0ffset B094h"” on page 122 00000000h
B100h 4 “MIPIA_DBI_TYPEC_CTRL—Offset B100h” on page 123 00000000h
B104h 4 “MIPIA_CTRL—Offset B104h” on page 124 00000000h
B108h 4 “MIPIA_DATA_ADD—Offset B108h"” on page 125 00000000h
B10Ch 4 “MIPIA_DATA_LEN—Offset B10Ch"” on page 126 00000000h
B110h 4 “MIPIA_CMD_ADD—Offset B110h” on page 127 00000000h
B114h 4 “MIPIA_CMD_LEN—Offset B114h” on page 127 00000000h
B118h 4 “MIPIA_RD_DATA_RETURNO—Offset B118h” on page 128 00000000h
B11Ch 4 “MIPIA_RD_DATA_RETURN1—Offset B11Ch"” on page 129 00000000h
B120h 4 “MIPIA_RD_DATA_RETURN2—Offset B120h” on page 130 00000000h
B124h 4 “MIPIA_RD_DATA_RETURN3—Offset B124h” on page 130 00000000h
B128h 4 “MIPIA_RD_DATA_RETURN4—Offset B128h"” on page 131 00000000h
B12Ch 4 “MIPIA_RD_DATA_RETURN5—Offset B12Ch"” on page 132 00000000h
B130h 4 “MIPIA_RD_DATA_RETURN6—Offset B130h” on page 132 00000000h
B134h 4 “MIPIA_RD_DATA_RETURN7—Offset B134h” on page 133 00000000h
B138h 4 “MIPIA_RD_DATA_VALID—Offset B138h” on page 134 00000000h
B800h 4 “MIPIC_DEVICE_READY_REG—Offset B80Oh” on page 134 00000000h
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Table 9. Summary of Display Memory Mapped I/0 Registers—GTTMMADR_LSB
Offset Size Register ID—Description Default Value
B804h 4 “MIPIC_INTR_STAT_REG—Offset B804h” on page 135 00000000h
B808h 4 “MIPIC_INTR_EN_REG—Offset B808h"” on page 137 00000000h
B80Ch 4 “MIPIC_DSI_FUNC_PRG__REG—Offset BEBOCh” on page 139 00000001h
B810h 4 “MIPIC_HS_TX_TIMEOUT_REG—Offset B810h” on page 141 00000000h
B814h 4 “MIPIC_LP_RX_TIMEOUT_REG—Offset B814h” on page 141 00000000h
B818h 4 “MIPIC_TURN_AROUND_TIMEOUT_REG—Offset B818h"” on 00000000h
page 142
B81Ch 4 “MIPIC_DEVICE_RESET_TIMER—Offset B81Ch"” on page 143 00000000h
B820h 4 “MIPIC_DPI_RESOLUTION_REG—Offset B820h"” on page 144 00000000h
B824h 4 “MIPIC_DBI_RESOLUTION_REG—Offset B824h"” on page 144 00000000h
B828h 4 “MIPIC_HORIZ_SYNC_PADDING_COUNT—Offset B828h"” on 00000000h
page 145
B82Ch 4 “MIPIC_HORIZ_BACK_PORCH_COUNT—Offset B82Ch"” on 00000000h
page 146
B830h 4 “MIPIC_HORIZ_FRONT_PORCH_COUNT—Offset B830h” on 00000000h
page 146
B834h 4 “MIPIC_HORIZ_ACTIVE_AREA_COUNT—Offset B834h"” on 00000000h
page 147
B838h 4 “MIPIC_VERT_SYNC_PADDING_COUNT—Offset B838h"” on 00000000h
page 148
B83Ch 4 “MIPIC_VERT_BACK_PORCH_COUNT—Offset B83Ch” on 00000000h
page 149
B840h 4 “MIPIC_VERT_FRONT_PORCH_COUNT—Offset B840h"” on 00000000h
page 150
B844h 4 “MIPIC_HIGH_LOW_SWITCH_COUNT—Offset B844h"” on 00000000h
page 150
B848h 4 “MIPIC_DPI_CTRL_REG—Offset B848h"” on page 152 00000000h
B84Ch 4 “MIPIC_DPI_DATA_REGISTER—Offset B84Ch” on page 152 00000000h
B850h 4 “MIPIC_INIT_COUNT_REGISTER—Offset B850h” on page 153 00000000h
B854h 4 “MIPIC_MAX_RETURN_PKT_SIZE_REGISTER—Offset B854h” on [00000000h
page 154
B858h 4 “MIPIC_VIDEO_MODE_FORMAT_REGISTER—Offset B858h” on 00000000h
page 154
B85Ch 4 “MIPIC_EOT_DISABLE_REGISTER—Offset BESCh” on page 156 |{00000000h
B860h 4 “MIPIC_LP_BYTECLK_REGISTER—Offset B860h” on page 158 00000000h
B864h 4 “MIPIC_LP_GEN_DATA_REGISTER—Offset B864h” on page 158 [00000000h
B868h 4 “MIPIC_HS_GEN_DATA_REGISTER—Offset B868h"” on page 159 |00000000h
B86Ch 4 “MIPIC_LP_GEN_CTRL_REGISTER—Offset B86Ch"” on page 159 [00000000h
B870h 4 “MIPIC_HS_GEN_CTRL_REGISTER—Offset B870h” on page 160 |00000000h
B874h 4 “MIPIC_GEN_FIFO_STAT_REGISTER—Offset B874h” on page 161 [1E060606h
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Table 9. Summary of Display Memory Mapped I/0 Registers—GTTMMADR_LSB
Offset Size Register ID—Description Default Value
B878h 4 “MIPIC_HS_LS_ DBI_ENABLE_REG—Offset B878h"” on page 163 |00000000h
B87Ch 4 “MIPIC_RESERVED—Offset B87Ch"” on page 163 00000000h
B880h 4 “MIPIC_DPHY_PARAM_REG—Offset B880h"” on page 164 0B061A04h
B884h 4 “MIPIC_DBI_BW_CTRL_REG—Offset B884h"” on page 165 00000000h
B888h 4 “MIPIC_CLK_LANE_SWITCHING_TIME_CNT—Offset B888h"” on 00000000h
page 165

B88Ch 4 “MIPIC_STOP_STATE_STALL—Offset BB8Ch"” on page 166 00000000h
B890h 4 “MIPIC_INTR_STAT_REG_1—0ffset B890h” on page 167 00000000h
B894h 4 “MIPIC_INTR_EN_REG_1—Offset B894h"” on page 168 00000000h
B904h 4 “MIPIC_CTRL—Offset B904h"” on page 169 00000000h
B908h 4 “MIPIC_DATA_ADD—Offset B908h"” on page 170 00000000h
B90Ch 4 “MIPIC_DATA_LEN—Offset BOOCh” on page 171 00000000h
B910h 4 “MIPIC_CMD_ADD—Offset B910h” on page 171 00000000h
B914h 4 “MIPIC_CMD_LEN—Offset B914h"” on page 172 00000000h
B918h 4 “MIPIC_RD_DATA_RETURNO—Offset B918h"” on page 173 00000000h
B91Ch 4 “MIPIC_RD_DATA_RETURN1—Offset B91Ch” on page 173 00000000h
B920h 4 “MIPIC_RD_DATA_RETURN2—Offset B920h"” on page 174 00000000h
B924h 4 “MIPIC_RD_DATA_RETURN3—Offset B924h"” on page 175 00000000h
B928h 4 “MIPIC_RD_DATA_RETURN4—Offset B928h"” on page 175 00000000h
B92Ch 4 “MIPIC_RD_DATA_RETURN5—Offset B92Ch” on page 176 00000000h
B930h 4 “MIPIC_RD_DATA_RETURN6—Offset B930h"” on page 177 00000000h
B934h 4 “MIPIC_RD_DATA_RETURN7—Offset B934h” on page 177 00000000h
B938h 4 “MIPIC_RD_DATA_VALID—Offset B938h"” on page 178 00000000h
60000h 4 “"HTOTAL_A—Offset 60000h” on page 179 00000000h
60004h 4 “HBLANK_A—Offset 60004h” on page 180 00000000h
60008h 4 “"HSYNC_A—Offset 60008h” on page 181 00000000h
6000Ch 4 “VTOTAL_A—Offset 6000Ch” on page 182 00000000h
60010h 4 “VBLANK_A—Offset 60010h” on page 184 00000000h
60014h 4 “VSYNC_A—Offset 60014h” on page 185 00000000h
6001Ch 4 “PIPESRCA—Offset 6001Ch” on page 186 00000000h
60020h 4 “BCLRPAT_A—Offset 60020h” on page 187 00000000h
60028h 4 “VSYNCSHIFT_A—Offset 60028h” on page 188 00000000h
60030h 4 “TRANSADATAM1—Offset 60030h” on page 189 7E000000h
60034h 4 “"TRANSADATAN1—Offset 60034h” on page 190 00000000h
60038h 4 “TRANSADATAM2—Offset 60038h” on page 191 7E000000h
6003Ch 4 “"TRANSADATAN2—Offset 6003Ch” on page 191 00000000h
60040h 4 “TRANSADPLINKM1—Offset 60040h” on page 192 00000000h
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Table 9. Summary of Display Memory Mapped I/0 Registers—GTTMMADR_LSB
Offset Size Register ID—Description Default Value
60044h 4 “"TRANSADPLINKN1—Offset 60044h” on page 193 00000000h
60048h 4 “"TRANSADPLINKM2—0Offset 60048h” on page 193 00000000h
6004Ch 4 “"TRANSADPLINKN2—Offset 6004Ch” on page 194 00000000h
60050h 4 “CRCCTRLREDA—Offset 60050h” on page 195 00000000h
60054h 4 “CRCCTRLGREENA—Offset 60054h"” on page 196 00000000h
60058h 4 “CRCCTRLBLUEA—Offset 60058h” on page 196 00000000h
6005Ch 4 “CRCCTRLALPHAA—Offset 6005Ch” on page 197 00000000h
60060h 4 “CRCRESREDA—Offset 60060h” on page 198 00000000h
60064h 4 “CRCRESGREENA—Offset 60064h” on page 198 00000000h
60068h 4 “CRCRESBLUEA—Offset 60068h” on page 199 00000000h
6006Ch 4 “CRCRESALPHAA—Offset 6006Ch” on page 200 00000000h
60070h 4 “CRCCTRLRESIDUE2A—Offset 60070h” on page 201 00000000h
60080h 4 “CRCRESRESIDUE2A—Offset 60080h” on page 202 00000000h
60090h 4 “PSRCTLA—Offset 60090h” on page 203 00000000h
60094h 4 “PSRSTATA—Offset 60094h” on page 204 00000000h
60098h 4 “"PSRCRC1A—Offset 60098h"” on page 205 00000000h
6009Ch 4 “PSRCRC2A—Offset 6009Ch” on page 206 00000000h
600A0h 4 “VSCSDPA—Offset 600A0Oh” on page 207 00000000h
600B0h 4 “PIPEAWIDEGAMUTCOLORCORRECTIONCO01_COOCOEFFICIENTS |00000000h
—Offset 600B0Oh” on page 208
600B4h 4 “"PIPEAWIDEGAMUTCOLORCORRECTIONCO2COEFFICIENT—Offset|00000000h
600B4h” on page 209
600B8h 4 “"PIPEAWIDEGAMUTCOLORCORRECTIONC11_C10COEFFICIENTS [00000000h
—Offset 600B8h” on page 209
600BCh 4 “"PIPEAWIDEGAMUTCOLORCORRECTIONC12COEFFICIENT—Offset |00000000h
600BCh” on page 210
600COh 4 “"PIPEAWIDEGAMUTCOLORCORRECTIONC21_C20COEFFICIENTS |00000000h
—Offset 600C0h” on page 211
600C4h 4 “PIPEAWIDEGAMUTCOLORCORRECTIONC22COEFFICIENT—Offset|00000000h
600C4h"” on page 212
60200h 4 “VIDEO_DIP_CTL_A—Offset 60200h” on page 212 20200900h
60208h 4 “VIDEO_DIP_DATA_A—Offset 60208h” on page 214 00000000h
60210h 4 “VIDEO_DIP_GDCP_PAYLOAD_A—Offset 60210h” on page 215 |00000000h
61000h 4 “HTOTAL_B—Offset 61000h” on page 216 00000000h
61004h 4 “HBLANK_B—Offset 61004h” on page 217 00000000h
61008h 4 “HSYNC_B—Offset 61008h” on page 218 00000000h
6100Ch 4 “VTOTAL_B—Offset 6100Ch” on page 219 00000000h
61010h 4 “VBLANK_B—Offset 61010h” on page 220 00000000h
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Table 9. Summary of Display Memory Mapped I/0 Registers—GTTMMADR_LSB
Offset Size Register ID—Description Default Value

61014h 4 “VSYNC_B—Offset 61014h” on page 221 00000000h
6101Ch 4 “PIPEBSRC—Offset 6101Ch” on page 222 00000000h
61020h 4 “BCLRPAT_B—Offset 61020h” on page 223 00000000h
61028h 4 “WVSYNCSHIFT_B—Offset 61028h” on page 224 00000000h
61030h 4 “TRANSBDATAM1—Offset 61030h” on page 225 7E000000h
61034h 4 “"TRANSBDATAN1—Offset 61034h” on page 226 00000000h
61038h 4 “TRANSBDATAM2—Offset 61038h” on page 227 7E000000h
6103Ch 4 “"TRANSBDATAN2—Offset 6103Ch” on page 227 00000000h
61040h 4 “TRANSBDPLINKM1—Offset 61040h” on page 228 00000000h
61044h 4 “TRANSBDPLINKN1—Offset 61044h” on page 229 00000000h
61048h 4 “TRANSBDPLINKM2—Offset 61048h” on page 229 00000000h
6104Ch 4 “TRANSBDPLINKN2—Offset 6104Ch” on page 230 00000000h
3.1.1 CRX (CRX_MDA)—Offset 3B4h

Type: Memory Mapped I/O Register

(Size: 8 bits)

Datasheet

CRT Controller Index Register

Access Method

CRX_MDA: [GTTMMADR_LSB + 2BF20h] + 3B4h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32

bits)

GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00h
7 4 ’
0 0 0 0 0 0 °
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Bit Default Description
Range | & Access :

0b RESERVED: Read as 0.
RW
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Bit Default

Range |& Access Description

CRT_CONTROLLER_INDEX: These 7 bits are used to select any one of the
Ob CRT controller registers to be accessed via the data port at I/O location 3B5h
RW or 3D5h, depending upon whether the graphics system is configured for MDA
or CGA emulation. The data port memory address offsets are 3B5h/3D5h.

6:0

3.1.2 CR (CR_MDA)—Offset 3B5h
CR index registers
Access Method

Type: Memory Mapped I/0O Register .
(Size: 8 bits) CR_MDA: [GTTMMADR_LSB + 2BF20h] + 3B5h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00h

7 4 0

0 0 0 0 0 0 0 0

CR_REGISTER_DESCRIPTIONS

Bit Default

Range | & Access Description

Ob CR_REGISTER_DESCRIPTIONS: CR indexed register descriptions

7:0
RW

3.1.3 ARX—Offset 3COh

Attribute Controller Index Register. Includes the 22 registers that share this offset (with
different indexes). -enum ARX_e

Access Method

Type: Memory Mapped I/O Register .
(Size: 8 bits) ARX: [GTTMMADR_LSB + 2BF20h] + 3C0Oh

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h
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Default: 00h

7 4 0
0 0 0 0 0 0 0 0
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Bit Default Description
Range | & Access P
7:0 0b ARX_REGISTER_DESCRIPTIONS: ARX indexed register descriptions
' RW

3.1.4 AR—Offset 3C1h

AR index registers. Includes the 21 registers that share this offset (with different
indexes.) -enum AR_e- in this document will lead to register definitions

Access Method

Type: Memory Mapped I/O Register

(Size: 8 bits)

Default:

7

0

00h

AR: [GTTMMADR_LSB + 2BF20h] + 3C1h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Datasheet

AR_REGISTER_DESCRIPTIONS
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Bit Default

Range | & Access Description

Ob AR_REGISTER_DESCRIPTIONS: AR indexed register descriptions

7:0 RW

3.1.5 SRX—Offset 3C4h

Sequencer Index
Access Method

Type: Memory Mapped I/O Register .
(Size: 8 bits) SRX: [GTTMMADR_LSB + 2BF20h] + 3C4h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00h

7 4 0

0 0

RESERVED| o

SEQUENCER_INDEX| o

Bit Default

Range | & Access Description

0b RESERVED: Read as 0Os.

7:3] RW
SEQUENCER_INDEX: This field contains a 3-bit Sequencer Index value
used to access sequencer data registers at indices 0 through 7. Notes: SR02
ob is referred to in the VGA standard as the Map Mask Register. However, the

2:0 RW word map is used with multiple meanings in the VGA standard and was,

therefore, deemed too confusing; hence, the reason for calling it the Plane
Mask Register. SR07 is a standard VGA register that was not documented by
IBM. It is not a graphics controller extension.

3.1.6 SR—Offset 3C5h
SR index registers
Access Method
Rlaapesticd Mapped 1/0 Register SR: [GTTMMADR_LSB + 2BF20h] + 3C5h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h
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Default: 00h

7

0 0

SR_REGISTER_DESCRIPTIONS

Bit Default
Range | & Access

Description

0b

7:0| RW

SR_REGISTER_DESCRIPTIONS: SR indexed register descriptions

3.1.7 DACMASK—Offset 3C6h

Pixel Data Mask Register

Access Method

Type: Memory Mapped I/O Register
(Size: 8 bits)

Default: 00h

7

0 0

DACMASK: [GTTMMADR_LSB + 2BF20h] + 3C6h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Datasheet

PIXEL_DATA_MASK
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Bit Default

Range | & Access Description

PIXEL_DATA_MASK: In indexed-color mode, the 8 bits of this register are
logically ANDed with the 8 bits of pixel data received from the frame buffer
for each pixel. The result of this ANDing process becomes the actual index
Ob used to select color data positions within the palette. This has the effect of
RW limiting the choice of color data positions that may be specified by the
incoming 8-bit data. 0 = Corresponding bit in the resulting 8-bit index being
forced to 0. 1 = Allows the corresponding bit in the resulting index to reflect
the actual value of the corresponding bit in the incoming 8-bit pixel data.

7:0

3.1.8 DACWX—Offset 3C8h

Palette Write Index Register
Access Method

Type: Memory Mapped I/O Register .
(Size: 8 bits) DACWX: [GTTMMADR_LSB + 2BF20h] + 3C8h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00h

7 4 0

0 0 0 0 0 0 0 0

PALETTE_WRITE_INDEX

Bit Default

Range | & Access Description

PALETTE_WRITE_INDEX: The 8-bit index value programmed into this
register chooses which of 256 standard color data positions within the palette
ob are to be made accessible for being written via the Palette Data Register
7:0 WO (DACDATA). The index value held in this register is automatically

incremented when all three bytes of the color data position selected by the
current index have been written. This register allows access to the palette
even when running non-VGA display modes.

3.1.9 DACDATA—Offset 3C9h

Palette Data Register

Access Method
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Type: Memory Mapped I/O Register

(Size: 8 bits)

3.1.10

Default:

7

0

00h

DACDATA: [GTTMMADR_LSB + 2BF20h] + 3C9h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

PALETTE_DATA—

Bit
Range

Default
& Access

Description

7:0|

0b
RW

PALETTE_DATA: This byte-wide data port provides read or write access to
the three bytes of data of each color data position selected using the Palette
Read Index Register (DACRX) or the Palette Write Index Register (DACWX).
The three bytes in each color data position are read or written in three
successive read or write operations. The first byte read or written specifies
the intensity of the red component of the color specified in the selected color
data position. The second byte is for the green component, and the third
byte is for the blue component. When writing data to a color data position, all
three bytes must be written before the hardware will actually update the
three bytes of the selected color data position. When reading or writing to a
color data position, ensure that neither the Palette Read Index Register
(DACRX) or the Palette Write Index Register (DACWX) are written to before
all three bytes are read or written. A write to either of these two registers
causes the circuitry that automatically cycles through providing access to the
bytes for red, green and blue components to be reset such that the byte for
the red component is the one that will be accessed by the next read or write
operation via this register. This register allows access to the palette even
when running non-VGA display modes. Writes to the palette can cause
sparkle if not done during inactive video periods. This sparkle is caused by an
attempt to write and read the same address on the same cycle. Anti-sparkle
circuits will substitute the previous pixel value for the read output.

FCR (FCR_Read)—Offset 3CAh

Feature Control

Access Method

Type: Memory Mapped I/O Register

(Size: 8 bits)

Datasheet

Default:

00h

FCR_Read: [GTTMMADR_LSB + 2BF20h] + 3CAh
GTTMMADR_LSB Type: PCI Configuration Register (Size: 32

bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h
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3.1.11

7 4 0
0 0 0 0 0 0 0 0
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>
Bit Default Description
Range | & Access P
2.4 0b RESERVED: Read as 0.
' RW
VSYNC_CONTROL: This bit is provided for compatibility only and has no
other function. Reads and writes to this bit have no effect other than to
ob change the value of this bit. The previous definition of this bit selected the
3 RW output on the VSYNC pin. 0 = Was used to set VSYNC out put on the VSYNC
pin (default). 1 = Was used to set the log i cal 'OR' of VSYNC and Display
Enable output on the VSYNC pin. This capability was not typically very
useful..
20 Ob RESERVED_1: Read as 0.
’ RW

MSR (MSR_READ)—Offset 3CCh

Miscellaneous Output

Access Method

Type: Memory Mapped I/O Register

(Size: 8 bits)

36

Default: 00h

MSR_READ: [GTTMMADR_LSB + 2BF20h] + 3CCh
GTTMMADR_LSB Type: PCI Configuration Register (Size: 32

bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h
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IS
o

CRT_VSYNC_POLARITY| o

CRT_HSYNC_POLA_RITY| o

RESERVED| o

PAGE_SELECT| o
CLOCK_SELECT

I_O_ADDRESS_SELECT| o

AO0000_BFFFFH_MEMORY_ACCESS_ENABLE| o

Bit
Range

Default
& Access

Description

Ob
RW

CRT_VSYNC_POLARITY: This is a legacy function that is used in native
VGA modes. For most cases, sync polarity will be controlled by the port
control bits. The VGA settings can be optionally selected for compatibility
with the original VGA when used in the VGA native mode. Sync polarity was
used in VGA to signal the monitor how many lines of active display are being
generated. 0 = Positive Polarity (default). 1 = Negative Polarity.

Ob
RW

CRT_HSYNC_POLA_RITY: This is a legacy function that is used in native
VGA modes. For most cases, sync polarity will be controlled by the port
control bits. The VGA settings can be optionally selected for compatibility
with the original VGA when used in the VGA native mode. 0 = Positive
Polarity (default). 1 = Negative Polarity

Ob
RW

PAGE_SELECT: In Odd/Even Memory Map Mode 1 (GR6), this bit selects the
upper or lower 64 KB page in dis play memory for CPU access: 0 = Upper
page (default) 1 = Lower page. Selects between two 64KB pages of frame
buffer memory during standard VGA odd/even modes (modes Oh through
5h). Bit 1 of register GR06 can also program this bit in other modes. Note
that this bit is would normally set to 1 by the software.

0b
RW

RESERVED: Read as 0.

3:2|

Ob
RW

CLOCK_SELECT: These bits can select the dot clock source for the CRT
interface. The bits should be used to select the dot clock in standard native
VGA modes only. When in the centering or upper left corner modes, these
bits should be set to have no effect on the clock rate. The actual frequencies
that these bits select, if they have any affect at all, is programmable through
the DPLL registers that default to the standard values used for VGA. 00 =
CLKO, 25.175 MHz (for standard VGA modes with 640 pixel (8-dot) horizontal
resolution) (default) 01 = CLK1, 28.322 MHz. (for standard VGA modes with
720 pixel (9-dot) horizontal resolution) 10 = Was used to select an external
clock (now unused) 11 = Reserved
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3.1.12

Bit
Range

Default
& Access

Description

0b
RW

A0000_BFFFFH_MEMORY_ACCESS_ENABLE: VGA Compatibility bit
enables access to local video memory (frame buffer) at AOOOO(BFFFFh. When
disabled, accesses to VGA memory are blocked in this region. This bit is
independent of and does not block CPU access to the video linear frame
buffer at other addresses. Note that it is typical for AGP chipsets to shadow
this register to allow proper steering of memory accesses to the proper bus.
0 = Prevent CPU access to memory/registers/ROM through the AOOOO-BFFFF
VGA memory aperture (default). 1 = Allow CPU access to memory/registers/
ROM through the AO000-BFFFF VGA memory aperture. This memory must be
mapped as UC by the CPU; see VGA Host Access Memory Munging in Display
and Overlay Functions.

Ob
RW

I_O_ADDRESS_SELECT: This bit selects 3Bxh or 3Dxh as the I/O address
for the CRT Controller registers, the Feature Control Register (FCR), and
Input Status Register 1 (ST01). Presently ignored (whole range is claimed),
but will ignore 3Bx for color configuration or 3Dx for monochrome. Note that
it is typical in AGP chipsets to shadow this bit and properly steer I/0 cycles to
the proper bus for operation where a MDA exists on another bus such as ISA.
0 = Select 3Bxh I/O address (MDA emulation) (default). 1 = Select 3Dxh I/O
address (CGA emulation).

GRX—Offset 3CEh

GRX Graphics Controller Index Register

Access Method

Type: Memory Mapped I/O Register

(Size: 8 bits)
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Default: 00h

GRX: [GTTMMADR_LSB + 2BF20h] + 3CEh

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h
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Bit Default

Range | & Access Description

Ob RESERVED: Read as 0.

7:5 RW

b SEQUENCER_REGISTER_INDEX: This field selects any one of the graphics
4:0 controller registers (GR0O0-GR11]) to be accessed via the data port at I/O (or
RW -
memory offset) location 3CFh.

3.1.13 GR—Offset 3CFh
GR index registers
Access Method
Type: Memory Mapped I/O Register .
(g’ilz’e: 8 bits) y Mapp g GR: [GTTMMADR_LSB + 2BF20h] + 3CFh
GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h
Default: 00h
7 4 0
0 0 0 0 0 0 0 0
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Bit Default Description
Range | & Access
2.0 Ob GR_REGISTER_DESCRIPTIONS: GR indexed register descriptions
: RW
3.1.14 CRX (CRX_CGA)—Offset 3D4h
CRT Controller Index Register
Access Method
Type: Memory Mapped I/O Register .
(gige: 8 bits) y Mapp 9 CRX_CGA: [GTTMMADR_LSB + 2BF20h] + 3D4h

Datasheet

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h
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Default: 00h

7 4 0
0 0 0 0 0 0 0 0
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Bit Default

Range | & Access Description

0b RESERVED: Read as 0.
RW

CRT_CONTROLLER_INDEX: These 7 bits are used to select any one of the
Ob CRT controller registers to be accessed via the data port at I/O location 3B5h
RW or 3D5h, depending upon whether the graphics system is configured for MDA
or CGA emulation. The data port memory address offsets are 3B5h/3D5h.

6:0

3.1.15 CR (CR_CGA)—Offset 3D5h

CR index registers
Access Method

Type: Memory Mapped I/0O Register .
(Size: 8 bits) CR_CGA: [GTTMMADR_LSB + 2BF20h] + 3D5h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00h

7 4 0

0 0 0 0 0 0 0 0

CR_REGISTER_DESCRIPTIONS
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Bit Default Description
Range | & Access P
2.0 Ob CR_REGISTER_DESCRIPTIONS: CR indexed register descriptions
' RW

3.1.16 GPIOCTL_0—Offset 5010h

GPIO Control Registers GPIO I2C register (gmbus_register.v reg_gpio0, reg_gpiol,
reg_gpio2. reg_gpio3, reg_gpio4)

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

GPIOCTL_O: [GTTMMADR_LSB + 2BF20h] + 5010h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000808h
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Bit Default Description
Range | & Access P
31:13 Ob RESERVED: Reserved.
RW

GPIO_DATA_IN_RO: This is the value that is sampled on the GPIO_Data
12 Ob pin as an input. This input is synchronized to the Core Clock domain. Because

RO the default setting is this buffer is an input, this bit is undefined at reset.

AccessType: Read Only

Datasheet
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Bit Default Description
Range | & Access
GPIO_DATA_VALUE_R_W: This is the value that should be place on the
GPIO Data pin as an output. This value is only written into the register if
GPIO DATA MASK is also asserted. The value will appear on the pin if this
11 1b data value is actually written to this register and the GPIO Data DIRECTION
RW VALUE contains a value that will configure the pin as an output. Default = 1.
The GPIO default clock data value is programmed to 1 in hardware. The
hardware drives a default of 1 since the I2C interface defaults to a 1 . (this
mimics the I2C external pull-ups on the bus)
GPIO_DATA_MASK_WO: This is a mask bit to determine whether the GPIO
10 Ob DATA VALUE bit should be written into the register. This value is not stored
o] and when read returns 0. 0 = Do NOT write GPIO Data Value bit (default). 1
= Write GPIO Data Value bit. AccessType: Write Only
GPIO_DATA_DIRECTION_VALUE_R_W: This is the value that should be
used to define the output enable of the GPIO Data pin. This value is only
9 0b written into the register if GPIO Data DIRECTION MASK is also asserted. The
RW value that will appear on the pin is defined by what is in the register for the
GPIO DATA VALUE bit. 0 = Pin is configured as an input (default) 1 = Pin is
configured as an output.
GPIO_DATA_DIRECTION_MASK_WO: This is a mask bit to determine
b whether the GPIO DIRECTION VALUE bit should be written into the register.
8 WO This value is not stored and when read always returns 0. 0 = Do NOT write
GPIO Data Direction Value bit (default). 1 = Write GPIO Data Direction Value
bit. AccessType: Write Only
. Ob RESERVED_1: must be written with zeros.
7:5
RW
GPIO_CLOCK_DATA_IN_RO: This is the value that is sampled on the GPIO
4 Ob Clock pin as an input. This input is synchronized to the Core Clock domain.
RO Because the default setting is this buffer is an input, this bit is undefined at
reset. AccessType: Read Only
GPIO_CLOCK_DATA_VALUE_R_W: This is the value that should be place
on the GPIO Clk pin as an output. This value is only written into the register
if GPIO Clock DATA MASK is also asserted. The value will appear on the pin if
3 1b this data value is actually written to this register and the GPIO Clock
RW DIRECTION VALUE contains a value that will configure the pin as an output.
Default = 1. The GPIO default clock data value is programmed to 1 in
hardware. The hardware drives a default of 1 since the I2C interface defaults
to a 1. (this mimics the I2C external pull-ups on the bus)
GPIO_CLOCK_DATA_MASK_WO: This is a mask bit to determine whether
ob the GPIO Clock DATA VALUE bit should be written into the register. This value
2 WO is not stored and when read always returns 0. 0 = Do NOT write GPIO Clock
Data Value bit (default). 1 = Write GPIO Clock Data Value bit. AccessType:
Write Only
GPIO_CLOCK_DIRECTION_VALUE_R_W: This is the value that should be
used to define the output enable of the GPIO Clock pin. This value is only
1 0b written into the register if GPIO Clock DIRECTION MASK is also asserted. The
RW value that will appear on the pin is defined by what is in the register for the

GPIO Clock DATA VALUE bit. 0 = Pin is configured as an input and the output
driver is set to tri-state (default) 1 = Pin is configured as an output.
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Bit Default

Range & Access Description

GPIO_CLOCK_DIRECTION_MASK_WO: This is a mask bit to determine
whether the GPIO Clock DIRECTION VALUE bit should be written into the
Ob register. This value is not stored and when read returns 0. 0 = Do NOT
WO update the GPIO Clock Direction Value bit on a write (default). 1 = Update
the GPIO Clock Direction Value bit. on a write operation to this register.
AccessType: Write Only

3.1.17 GPIOCTL_1—Offset 5014h

GPIO Control Registers GPIO I2C register (gmbus_register.v reg_gpio0, reg_gpiol,
reg_gpio2. reg_gpio3, reg_gpio4)

Access Method

Type: Memory Mapped 1I/0 Register .

(Size: 32 bits) GPIOCTL_1: [GTTMMADR_LSB + 2BF20h] + 5014h
GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)

GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000808h
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Bit Default

Range | & Access Description

0b RESERVED: Reserved.

31:13
RW

GPIO_DATA_IN_RO: This is the value that is sampled on the GPIO_Data
0b pin as an input. This input is synchronized to the Core Clock domain. Because
RO the default setting is this buffer is an input, this bit is undefined at reset.
AccessType: Read Only
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Bit Default Description
Range | & Access
GPIO_DATA_VALUE_R_W: This is the value that should be place on the
GPIO Data pin as an output. This value is only written into the register if
GPIO DATA MASK is also asserted. The value will appear on the pin if this
11 1b data value is actually written to this register and the GPIO Data DIRECTION
RW VALUE contains a value that will configure the pin as an output. Default = 1.
The GPIO default clock data value is programmed to 1 in hardware. The
hardware drives a default of 1 since the I2C interface defaults to a 1 . (this
mimics the I2C external pull-ups on the bus)
GPIO_DATA_MASK_WO: This is a mask bit to determine whether the GPIO
10 Ob DATA VALUE bit should be written into the register. This value is not stored
o] and when read returns 0. 0 = Do NOT write GPIO Data Value bit (default). 1
= Write GPIO Data Value bit. AccessType: Write Only
GPIO_DATA_DIRECTION_VALUE_R_W: This is the value that should be
used to define the output enable of the GPIO Data pin. This value is only
9 0b written into the register if GPIO Data DIRECTION MASK is also asserted. The
RW value that will appear on the pin is defined by what is in the register for the
GPIO DATA VALUE bit. 0 = Pin is configured as an input (default) 1 = Pin is
configured as an output.
GPIO_DATA_DIRECTION_MASK_WO: This is a mask bit to determine
b whether the GPIO DIRECTION VALUE bit should be written into the register.
8 WO This value is not stored and when read always returns 0. 0 = Do NOT write
GPIO Data Direction Value bit (default). 1 = Write GPIO Data Direction Value
bit. AccessType: Write Only
. Ob RESERVED_1: must be written with zeros.
7:5
RW
GPIO_CLOCK_DATA_IN_RO: This is the value that is sampled on the GPIO
4 Ob Clock pin as an input. This input is synchronized to the Core Clock domain.
RO Because the default setting is this buffer is an input, this bit is undefined at
reset. AccessType: Read Only
GPIO_CLOCK_DATA_VALUE_R_W: This is the value that should be place
on the GPIO Clk pin as an output. This value is only written into the register
if GPIO Clock DATA MASK is also asserted. The value will appear on the pin if
3 1b this data value is actually written to this register and the GPIO Clock
RW DIRECTION VALUE contains a value that will configure the pin as an output.
Default = 1. The GPIO default clock data value is programmed to 1 in
hardware. The hardware drives a default of 1 since the I2C interface defaults
to a 1. (this mimics the I2C external pull-ups on the bus)
GPIO_CLOCK_DATA_MASK_WO: This is a mask bit to determine whether
ob the GPIO Clock DATA VALUE bit should be written into the register. This value
2 WO is not stored and when read always returns 0. 0 = Do NOT write GPIO Clock
Data Value bit (default). 1 = Write GPIO Clock Data Value bit. AccessType:
Write Only
GPIO_CLOCK_DIRECTION_VALUE_R_W: This is the value that should be
used to define the output enable of the GPIO Clock pin. This value is only
1 0b written into the register if GPIO Clock DIRECTION MASK is also asserted. The
RW value that will appear on the pin is defined by what is in the register for the

GPIO Clock DATA VALUE bit. 0 = Pin is configured as an input and the output
driver is set to tri-state (default) 1 = Pin is configured as an output.
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Bit Default

Range & Access Description

GPIO_CLOCK_DIRECTION_MASK_WO: This is a mask bit to determine
whether the GPIO Clock DIRECTION VALUE bit should be written into the
Ob register. This value is not stored and when read returns 0. 0 = Do NOT
WO update the GPIO Clock Direction Value bit on a write (default). 1 = Update
the GPIO Clock Direction Value bit. on a write operation to this register.
AccessType: Write Only

3.1.18 GPIOCTL_2—Offset 5018h

GPIO Control Registers GPIO I2C register (gmbus_register.v reg_gpio0, reg_gpiol,
reg_gpio2. reg_gpio3, reg_gpio4)

Access Method

Type: Memory Mapped 1I/0 Register .

(Size: 32 bits) GPIOCTL_2: [GTTMMADR_LSB + 2BF20h] + 5018h
GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)

GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000808h
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Bit Default

Range | & Access Description

0b RESERVED: Reserved.

31:13
RW

GPIO_DATA_IN_RO: This is the value that is sampled on the GPIO_Data
0b pin as an input. This input is synchronized to the Core Clock domain. Because
RO the default setting is this buffer is an input, this bit is undefined at reset.
AccessType: Read Only
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Bit Default Description
Range | & Access
GPIO_DATA_VALUE_R_W: This is the value that should be place on the
GPIO Data pin as an output. This value is only written into the register if
GPIO DATA MASK is also asserted. The value will appear on the pin if this
11 1b data value is actually written to this register and the GPIO Data DIRECTION
RW VALUE contains a value that will configure the pin as an output. Default = 1.
The GPIO default clock data value is programmed to 1 in hardware. The
hardware drives a default of 1 since the I2C interface defaults to a 1 . (this
mimics the I2C external pull-ups on the bus)
GPIO_DATA_MASK_WO: This is a mask bit to determine whether the GPIO
10 Ob DATA VALUE bit should be written into the register. This value is not stored
o] and when read returns 0. 0 = Do NOT write GPIO Data Value bit (default). 1
= Write GPIO Data Value bit. AccessType: Write Only
GPIO_DATA_DIRECTION_VALUE_R_W: This is the value that should be
used to define the output enable of the GPIO Data pin. This value is only
9 0b written into the register if GPIO Data DIRECTION MASK is also asserted. The
RW value that will appear on the pin is defined by what is in the register for the
GPIO DATA VALUE bit. 0 = Pin is configured as an input (default) 1 = Pin is
configured as an output.
GPIO_DATA_DIRECTION_MASK_WO: This is a mask bit to determine
b whether the GPIO DIRECTION VALUE bit should be written into the register.
8 WO This value is not stored and when read always returns 0. 0 = Do NOT write
GPIO Data Direction Value bit (default). 1 = Write GPIO Data Direction Value
bit. AccessType: Write Only
. Ob RESERVED_1: must be written with zeros.
7:5
RW
GPIO_CLOCK_DATA_IN_RO: This is the value that is sampled on the GPIO
4 Ob Clock pin as an input. This input is synchronized to the Core Clock domain.
RO Because the default setting is this buffer is an input, this bit is undefined at
reset. AccessType: Read Only
GPIO_CLOCK_DATA_VALUE_R_W: This is the value that should be place
on the GPIO Clk pin as an output. This value is only written into the register
if GPIO Clock DATA MASK is also asserted. The value will appear on the pin if
3 1b this data value is actually written to this register and the GPIO Clock
RW DIRECTION VALUE contains a value that will configure the pin as an output.
Default = 1. The GPIO default clock data value is programmed to 1 in
hardware. The hardware drives a default of 1 since the I2C interface defaults
to a 1. (this mimics the I2C external pull-ups on the bus)
GPIO_CLOCK_DATA_MASK_WO: This is a mask bit to determine whether
ob the GPIO Clock DATA VALUE bit should be written into the register. This value
2 WO is not stored and when read always returns 0. 0 = Do NOT write GPIO Clock
Data Value bit (default). 1 = Write GPIO Clock Data Value bit. AccessType:
Write Only
GPIO_CLOCK_DIRECTION_VALUE_R_W: This is the value that should be
used to define the output enable of the GPIO Clock pin. This value is only
1 0b written into the register if GPIO Clock DIRECTION MASK is also asserted. The
RW value that will appear on the pin is defined by what is in the register for the

GPIO Clock DATA VALUE bit. 0 = Pin is configured as an input and the output
driver is set to tri-state (default) 1 = Pin is configured as an output.
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Bit Default

Range & Access Description

GPIO_CLOCK_DIRECTION_MASK_WO: This is a mask bit to determine
whether the GPIO Clock DIRECTION VALUE bit should be written into the
Ob register. This value is not stored and when read returns 0. 0 = Do NOT
WO update the GPIO Clock Direction Value bit on a write (default). 1 = Update
the GPIO Clock Direction Value bit. on a write operation to this register.
AccessType: Write Only

3.1.19 GPIOCTL_3—Offset 501Ch

GPIO Control Registers GPIO I2C register (gmbus_register.v reg_gpio0, reg_gpiol,
reg_gpio2. reg_gpio3, reg_gpio4)

Access Method

Type: Memory Mapped 1I/0 Register .

(Size: 32 bits) GPIOCTL_3: [GTTMMADR_LSB + 2BF20h] + 501Ch
GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)

GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000808h
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Bit Default

Range | & Access Description

0b RESERVED: Reserved.

31:13
RW

GPIO_DATA_IN_RO: This is the value that is sampled on the GPIO_Data
0b pin as an input. This input is synchronized to the Core Clock domain. Because
RO the default setting is this buffer is an input, this bit is undefined at reset.
AccessType: Read Only
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Bit Default Description
Range | & Access
GPIO_DATA_VALUE_R_W: This is the value that should be place on the
GPIO Data pin as an output. This value is only written into the register if
GPIO DATA MASK is also asserted. The value will appear on the pin if this
11 1b data value is actually written to this register and the GPIO Data DIRECTION
RW VALUE contains a value that will configure the pin as an output. Default = 1.
The GPIO default clock data value is programmed to 1 in hardware. The
hardware drives a default of 1 since the I2C interface defaults to a 1 . (this
mimics the I2C external pull-ups on the bus)
GPIO_DATA_MASK_WO: This is a mask bit to determine whether the GPIO
10 Ob DATA VALUE bit should be written into the register. This value is not stored
o] and when read returns 0. 0 = Do NOT write GPIO Data Value bit (default). 1
= Write GPIO Data Value bit. AccessType: Write Only
GPIO_DATA_DIRECTION_VALUE_R_W: This is the value that should be
used to define the output enable of the GPIO Data pin. This value is only
9 0b written into the register if GPIO Data DIRECTION MASK is also asserted. The
RW value that will appear on the pin is defined by what is in the register for the
GPIO DATA VALUE bit. 0 = Pin is configured as an input (default) 1 = Pin is
configured as an output.
GPIO_DATA_DIRECTION_MASK_WO: This is a mask bit to determine
b whether the GPIO DIRECTION VALUE bit should be written into the register.
8 WO This value is not stored and when read always returns 0. 0 = Do NOT write
GPIO Data Direction Value bit (default). 1 = Write GPIO Data Direction Value
bit. AccessType: Write Only
. Ob RESERVED_1: must be written with zeros.
7:5
RW
GPIO_CLOCK_DATA_IN_RO: This is the value that is sampled on the GPIO
4 Ob Clock pin as an input. This input is synchronized to the Core Clock domain.
RO Because the default setting is this buffer is an input, this bit is undefined at
reset. AccessType: Read Only
GPIO_CLOCK_DATA_VALUE_R_W: This is the value that should be place
on the GPIO Clk pin as an output. This value is only written into the register
if GPIO Clock DATA MASK is also asserted. The value will appear on the pin if
3 1b this data value is actually written to this register and the GPIO Clock
RW DIRECTION VALUE contains a value that will configure the pin as an output.
Default = 1. The GPIO default clock data value is programmed to 1 in
hardware. The hardware drives a default of 1 since the I2C interface defaults
to a 1. (this mimics the I2C external pull-ups on the bus)
GPIO_CLOCK_DATA_MASK_WO: This is a mask bit to determine whether
ob the GPIO Clock DATA VALUE bit should be written into the register. This value
2 WO is not stored and when read always returns 0. 0 = Do NOT write GPIO Clock
Data Value bit (default). 1 = Write GPIO Clock Data Value bit. AccessType:
Write Only
GPIO_CLOCK_DIRECTION_VALUE_R_W: This is the value that should be
used to define the output enable of the GPIO Clock pin. This value is only
1 0b written into the register if GPIO Clock DIRECTION MASK is also asserted. The
RW value that will appear on the pin is defined by what is in the register for the

GPIO Clock DATA VALUE bit. 0 = Pin is configured as an input and the output
driver is set to tri-state (default) 1 = Pin is configured as an output.
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Bit Default

Range & Access Description

GPIO_CLOCK_DIRECTION_MASK_WO: This is a mask bit to determine
whether the GPIO Clock DIRECTION VALUE bit should be written into the
Ob register. This value is not stored and when read returns 0. 0 = Do NOT
WO update the GPIO Clock Direction Value bit on a write (default). 1 = Update
the GPIO Clock Direction Value bit. on a write operation to this register.
AccessType: Write Only

3.1.20 GPIOCTL_4—Offset 5020h

GPIO Control Registers GPIO I2C register (gmbus_register.v reg_gpio0, reg_gpiol,
reg_gpio2. reg_gpio3, reg_gpio4)

Access Method

Type: Memory Mapped 1I/0 Register .

(Size: 32 bits) GPIOCTL_4: [GTTMMADR_LSB + 2BF20h] + 5020h
GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)

GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000808h
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Bit Default

Range | & Access Description

0b RESERVED: Reserved.

31:13
RW

GPIO_DATA_IN_RO: This is the value that is sampled on the GPIO_Data
0b pin as an input. This input is synchronized to the Core Clock domain. Because
RO the default setting is this buffer is an input, this bit is undefined at reset.
AccessType: Read Only
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Bit Default Description
Range | & Access
GPIO_DATA_VALUE_R_W: This is the value that should be place on the
GPIO Data pin as an output. This value is only written into the register if
GPIO DATA MASK is also asserted. The value will appear on the pin if this
11 1b data value is actually written to this register and the GPIO Data DIRECTION
RW VALUE contains a value that will configure the pin as an output. Default = 1.
The GPIO default clock data value is programmed to 1 in hardware. The
hardware drives a default of 1 since the I2C interface defaults to a 1 . (this
mimics the I2C external pull-ups on the bus)
GPIO_DATA_MASK_WO: This is a mask bit to determine whether the GPIO
10 Ob DATA VALUE bit should be written into the register. This value is not stored
o] and when read returns 0. 0 = Do NOT write GPIO Data Value bit (default). 1
= Write GPIO Data Value bit. AccessType: Write Only
GPIO_DATA_DIRECTION_VALUE_R_W: This is the value that should be
used to define the output enable of the GPIO Data pin. This value is only
9 0b written into the register if GPIO Data DIRECTION MASK is also asserted. The
RW value that will appear on the pin is defined by what is in the register for the
GPIO DATA VALUE bit. 0 = Pin is configured as an input (default) 1 = Pin is
configured as an output.
GPIO_DATA_DIRECTION_MASK_WO: This is a mask bit to determine
b whether the GPIO DIRECTION VALUE bit should be written into the register.
8 WO This value is not stored and when read always returns 0. 0 = Do NOT write
GPIO Data Direction Value bit (default). 1 = Write GPIO Data Direction Value
bit. AccessType: Write Only
. Ob RESERVED_1: must be written with zeros.
7:5
RW
GPIO_CLOCK_DATA_IN_RO: This is the value that is sampled on the GPIO
4 Ob Clock pin as an input. This input is synchronized to the Core Clock domain.
RO Because the default setting is this buffer is an input, this bit is undefined at
reset. AccessType: Read Only
GPIO_CLOCK_DATA_VALUE_R_W: This is the value that should be place
on the GPIO Clk pin as an output. This value is only written into the register
if GPIO Clock DATA MASK is also asserted. The value will appear on the pin if
3 1b this data value is actually written to this register and the GPIO Clock
RW DIRECTION VALUE contains a value that will configure the pin as an output.
Default = 1. The GPIO default clock data value is programmed to 1 in
hardware. The hardware drives a default of 1 since the I2C interface defaults
to a 1. (this mimics the I2C external pull-ups on the bus)
GPIO_CLOCK_DATA_MASK_WO: This is a mask bit to determine whether
ob the GPIO Clock DATA VALUE bit should be written into the register. This value
2 WO is not stored and when read always returns 0. 0 = Do NOT write GPIO Clock
Data Value bit (default). 1 = Write GPIO Clock Data Value bit. AccessType:
Write Only
GPIO_CLOCK_DIRECTION_VALUE_R_W: This is the value that should be
used to define the output enable of the GPIO Clock pin. This value is only
1 0b written into the register if GPIO Clock DIRECTION MASK is also asserted. The
RW value that will appear on the pin is defined by what is in the register for the

GPIO Clock DATA VALUE bit. 0 = Pin is configured as an input and the output
driver is set to tri-state (default) 1 = Pin is configured as an output.
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Bit Default

Range & Access Description

GPIO_CLOCK_DIRECTION_MASK_WO: This is a mask bit to determine
whether the GPIO Clock DIRECTION VALUE bit should be written into the
Ob register. This value is not stored and when read returns 0. 0 = Do NOT
WO update the GPIO Clock Direction Value bit on a write (default). 1 = Update
the GPIO Clock Direction Value bit. on a write operation to this register.

AccessType: Write Only

3.1.21 GMBUSO—Offset 5100h
GMBUS Clock/Port Select gmbus clock and port select (gmbus_register.v reg_gmbus0)
Access Method

Type: Memory Mapped 1/O Register GMBUSO: [GTTMMADR_LSB + 2BF20h] + 5100h

(Size: 32 bits)

Datasheet

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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Bit Default

Range | & Access Description

0b RESERVED: Reserved.

31:16 RW
15 Ob HOLD_TIME_EXTENSION: This bit selects the hold time on the data line
RW driven from the GMCH. 0 = Hold time of Ons 1 = Hold time of 300 ns
14:19 Ob RESERVED_1: Reserved.
RW
AKSV_BUFFER_SELECT: [DevBLC, DevCTG, DevCDV] This bit selects
whether the data to be written over GMBUS comes from the Aksv buffer for
HDCP authentication, or from the GMBUS data buffer. Please note that when
11 Ob writing data from the Aksv buffer, all GMBUS protocol must be followed,

RW including indicating the number of bytes to be transferred during the DATA
phase of a GMBUS cycle. 0 (Default) Use the GMBUS data buffer (GMBUS3)
for data transmission 1 Use the Aksv data buffer (GMBUS6 and GMBUS?7) for

data transmission. [DevBW, DevCL] Reserved:

51
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Bit Default Description
Range | & Access
GMBUS_RATE_SELECT: These two bits select the rate that the GMBUS will
108 Ob run at. It also defines the AC timing parameters used. It should only be
' RW changed when between transfers when the GMBUS is idle. 1xx = Reserved.
000 = 100 KHz 001 = 50 KHz 010 = 400 KHz 011 = 1 MHz for SDVO
. 0b RESERVED_2: Reserved.
7:3]
RW
PIN_PAIR_SELECT: This field selects an GMBUS pin pair for use in the
GMBUS communication. Use the table above to determine which pin pairs are
available for a particular device and the intended function of that pin pair.
2:0 Ob Note that it is not a straight forward mapping of port numbers to pair select
' RW numbers. 000 = None (disabled) 001 = MIPI I2C use 010 = Dedicated

Analog Monitor DDC Pins (DDC1DATA, DDC1CLK) 011 = Reserved 100 = DP
HDMI port C Use [DevCTG] 101 = sDVO/HDMI Use 110 = Reserved 111 =D
connector control signals

GMBUS1—0Offset 5104h

GMBUS Command and Status gmbus command and status (gmbus_register.v
reg_gmbusl)

Access Method

Type: Memory Mapped I/0O Register

(Size: 32 bits)

52

GMBUS1: [GTTMMADR_LSB + 2BF20h] + 5104h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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Bit
Range

Default
& Access

Description

31

0b
RW

SOFTWARE_CLEAR_INTERRUPT_SW_CLR_INT: This bit must be clear
for normal operation. Setting the bit , then clearing it acts as local reset to
the GMBUS controller. This bit is commonly used by software to clear a
BUS_ERROR when a slave device delivers a NACK. 0 = If this bit is written as
a zero when its current state is a one, will clear the HW_RDY bit and allows
register writes to be accepted to the GMBUS registers (Write Protect Off).
This bit is cleared to zero when an event causes the HW_RDY bit transition to
occur. 1 = Asserted by software after servicing the GMBUS interrupt. Setting
this bit causes the INT status bit to be cleared. Setting (1) this bit also
asserts the HW_RDY bit (until this bit is written with a 0). When this bit is
set, no writes to GMBUS registers will cause the contents to change with the
exception of this bit which can be written.

30

Ob
RW

SOFTWARE_READY_SW_RDY: Data handshake bit used in conjunction
with HW_RDY bit. 0 = De-asserted via the assertion event for HW_RDY bit 1
= When asserted by software, results in de-assertion of HW_RDY bit

29

0b
RW

ENABLE_TIMEOUT_ENT: Enables timeout for slave response. When this bit
is enabled and the slave device response has exceeded the timeout period,
the GMBUS Slave Stall Timeout Error interrupt bit is set. 0 = disable timeout
counter 1 = enable timeout counter

28

0b
RW

RESERVED: Reserved.

27:25

Ob
RW

BUS_CYCLE_SELECT: 000 = No GMBUS cycle is generated. 001 = GMBUS
cycle is generated without an INDEX, with no STOP, and ends with a WAIT
010 = Reserved 011 = GMBUS cycle is generated with an INDEX, with no
STOP, and ends with a WAIT 100 = Generates a STOP if currently in a WAIT
or after the completion of the current byte if active. 101 = GMBUS cycle is
generated without an INDEX and with a STOP 110 = Reserved 111 = GMBUS
cycle is generated with an INDEX and with a STOP GMBUS cycle will always
consist of a START followed by Slave Address, followed by an optional read or
write data phase. A read cycle with an index will consist of a START followed
by a Slave Address a WRITE indication and the INDEX and then a RESTART
with a Slave Address and an optional read data phase. The GMBUS cycle will
terminate either with a STOP or by entering a wait state. The WAIT state is
exited by generating a STOP or by starting another GMBUS cycle. This can
only cause a STOP to be generated if a GMBUS cycle is generated, the
GMBUS is currently in a data phase, or it is in a WAIT phase: Note that the
three bits can be decoded as follows: 27 = STOP generated 26 = INDEX used
25 = cycle ends in a WAIT

24:16

0b
RW

TOTAL_BYTE_COUNT: (9-bits). This determines the total number of bytes
to be transferred during the DATA phase of a GMBUS cycle. The DATA phase
can be prematurely terminated by generating a STOP while in the DATA
phase (see Bus Cycle Select). Do not change the value of this field during
GMBUS cycles transactions.

15:8

0b
RW

_8_BIT_GMBUS_SLAVE_REGISTER_INDEX_INDEX: This field specifies
the 8-bits of index to be used for the generated bus write transaction or the
index used for the WRITE portion of the WRITE/READ pair. It only has an
effect if the enable Index bit is set. Do not change this field during a GMBUS
transaction.

53



3.1.23

Bit Default
Range | & Access

Description

0b

7:1
RW

_7_BIT_GMBUS_SLAVE_ADDRESS_SADDR: When a GMBUS cycle is to
be generated using the Bus Cycle Select field, this field specifies the value of
the slave address that is to be sent out. For use with 10-bit slave address
devices, set this value to 11110XXb (where the last two bits (xx) are the two
MSBs of the 10-bit address) and the slave direction bit to a write. This is
followed by the first data byte being the 8 LSBs of the 10-bit slave address.
Special Slave Addresses 0000 000R = General Call Address 0000 000W =
Start byte 0000 001x = CBUS Address 0000 010x = Reserved 0000 011x =
Reserved 0000 1xxx = Reserved 1111 1xxx = Reserved 1111 Oxxx = 10-Bit
addressing

Ob
RW

SLAVE_DIRECTION_BIT: When a GMBUS cycle is to be generated based
on the Bus Cycle Select, this bit determines if the operation will be a read or
a write. A read operation with the index enabled will perform a write with just
the index followed by a re-start and a read. 1 = Indicates that a Read from
the slave device operation is to be performed. 0 = Indicates that a Write to
slave device operation is to be performed.

GMBUS2—0Offset 5108h

GMBUS Status Register gmbus status (gmbus_register.v reg_gmbus?2)

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

54

GMBUS2: [GTTMMADR_LSB + 2BF20h] + 5108h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000800h

Datasheet
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INUSE| ©

HARDWARE_WAIT_PHASE_HW_WAIT_PHASE_READ_ONLY| ©

SLAVE_STALL_TIMEOUT_ERROR_READ_ONLY| ©

GMBUS_INTERRUPT_STATUS_READ_ONLY| ©

HARDWARE_READY_HW_RDY_READ_ONLY| +

NAK_INDICATOR_READ_ONLY| ©

GMBUS_ACTIVE_GA_READ_ONLY| ©

RESERVED

CURRENT_BYTE_COUNT_READ_ONLY

Bit
Range

Default
& Access

Description

31:16

0b
RW

RESERVED: Reserved.

15

Ob
RW/1C

INUSE: 0 = read operation that contains a zero in this bit position indicates
that the GMBUS engine is now acquired and the subsequent reads of this
register will now have this bit set. Writing a 0 to this bit has no effect. 1 =
read operation that contains a one for this bit indicates that the GMBUS is
currently allocated to someone else and In use . Once set, a write of a 1 to
this bit indicates that the software has relinquished the GMBUS resource and
will reset the value of this bit to a 0. Software wishing to arbitrate for the
GMBUS resource can poll this bit until it reads a zero and will then own usage
of the GMBUS controller. This bit has no effect on the hardware, and is only
used as semaphore among various independent software threads that don t
know how to synchronize their use of this resource that may need to use the
GMBUS logic. Writing a one to this bit is software s indication that the
software use of this resource is now terminated and it is available for other
clients. AccessType: One to clear

14

0b
RO

HARDWARE_WAIT_PHASE_HW_WAIT_PHASE_READ_ONLY: O = The
GMBUS engine is not in a wait phase. 1 = Set when GMBUS engine is in wait
phase. Wait phase is entered at the end of the current transaction when that
transaction is selected not to terminate with a STOP. Once in a WAIT_PHASE,
the software can now choose to generate a STOP cycle or a repeated start
(RESTART) cycle followed by another GMBUS transaction on the GMBUS.
AccessType: Read Only

Datasheet
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3.1.24

56

Bit Default
Range | & Access

Description

0b

13 RO

SLAVE_STALL_TIMEOUT_ERROR_READ_ONLY: This bit indicates that a
slave stall timeout has occurred. It is tied to the Enable Timeout (ENT) bit. 0
= No slave timeout has occurred. 1 = A slave acknowledge timeout has
occurred AccessType: Read Only

Ob

12 RO

GMBUS_INTERRUPT_STATUS_READ_ONLY: This bit indicates that an
event that causes a GMBUS interrupt has occurred. 0 = The conditions that
could cause a GMBUS interrupt have not occurred or this bit has been cleared
by software assertion of the SW_CLR_INT bit. 1 = GMBUS interrupt event
occurred. This interrupt must have been one of the types enabled in the
GMBUS4 register. [DevCDV, DevCTG]: Reserved AccessType: Read Only

ib

11
RO

HARDWARE_READY_HW_RDY_READ_ONLY: This provides a method of
detecting when the current software client routine can proceed with the next
step in a sequence of GMBUS operations. This data handshake bit is used in
conjunction with the SW_RDY bit. When this bit is changed to asserted by
the GMBUS controller, it results in the de-assertion of the SW_RDY bit. 0 =
Condition required for assertion has not occurred or when this bit was a one
and: SW_RDY bit has been asserted. During a GMBUS read transaction, after
the each read of the data register. During a GMBUS write transaction, after
each write of the data register. SW_CLR_INT bit has been cleared. 1 = This
bit is asserted under the following conditions: After a reset or when the
transaction is aborted by the setting of the SW_CLR_INT bit. When an active
GMBUS cycle has terminated with a STOP. When during a GMBUS write
transaction, the data register needs and can accept another four bytes of
data. During a GMBUS read transaction, this bit is asserted when the data
register has four bytes of new data or the read transaction DATA phase is
complete and the data register contains the last few bytes of the read data.
This bit resumes to normal operation when the SW_CLR_INT bit is written to
a 0. AccessType: Read Only

0b

10 RO

NAK_INDICATOR_READ_ONLY: Was previously called Slave Acknowledge
Timeout Error SATOER. 0 = No bus error has been detected or SW_CLR_INT
has been written as a zero since the last bus error. 1 = Set by hardware if
any expected device acknowledge is not received from the slave within the
timeout. AccessType: Read Only

Ob
RO

GMBUS_ACTIVE_GA_READ_ONLY: This is a status bit that indicates
whether the GMBUS controller is in an IDLE state or not. 0 = The GMBUS
controller is currently IDLE. 1 = This indicates that the bus is in START,
ADDRESS, INDEX, DATA, WAIT, or STOP Phase. Set when GMBUS hardware
is not IDLE. AccessType: Read Only

0b

8:0 RO

CURRENT_BYTE_COUNT_READ_ONLY: Can be used to determine the
number of bytes currently transmitted/received by the GMBUS controller
hardware. Set to zero at the start of a GMBUS transaction data transfer and
incremented after the completion of each byte of the data phase. Note that
because reads have internal storage, the byte count on a read operation may
be ahead of the data that has been accepted from the data register.
AccessType: Read Only

GMBUS3—Offset 510Ch

GMBUS Data Buffer gmbus data buffer (gmbus_register.v reg_gmbus3)

Access Method
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Type: Memory Mapped I/O Register
(Size: 32 bits)

GMBUS3: [GTTMMADR_LSB + 2BF20h] + 510Ch

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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Bit Default Description
Range | & Access P
31:24 Ob DATA_BYTE_3: gmbus data buffer DATA Byte 3
’ RW
23:16 Ob DATA_BYTE_2: gmbus data buffer DATA Byte 2
’ RW
15:8 Ob DATA_BYTE_1: gmbus data buffer DATA Byte 1
) RW
- Ob DATA_BYTE_O: gmbus data buffer DATA Byte 0
) RW

3.1.25 GMBUS4—Offset 5110h

GMBUS Interrupt Mask gmbus interrupt mask (gmbus_register.v reg_gmbus4)

Access Method

Type: Memory Mapped I/O Register
(Size: 32 bits)

GMBUS4: [GTTMMADR_LSB + 2BF20h] + 5110h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

31 28

00O0O0O0O0O

24 20 16 12 8 4 0
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RESERVED

INTERRUPT_MASK
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3.1.26

Bit Default

Range | & Access

Description

Ob RESERVED: Reserved.
31:5]
RW
INTERRUPT_MASK: This field specifies which GMBUS interrupts events
may contribute to the setting of gmbus interrupt status bit in second level
ob interrupt status register PIPEASTAT. Bit 4: GMBUS Slave stall timeout Bit 3:
4:0 RW GMBUS NAK Bit 2: GMBUS Idle Bit 1: Hardware wait (GMBUS cycle without a

stop has completed) Bit 0: Hardware ready (Data has been transferred) 0 =
Disable this type of GMBUS interrupt 1 = Enable this type of GMBUS
interrupt

GMBUS5—0Offset 5120h

2 Byte Index Register gmbus index (gmbus_register.v reg_gmbus5)

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

58

GMBUSS5: [GTTMMADR_LSB + 2BF20h] + 5120h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)

GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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Bit Default Description
Range | & Access P
_2_BYTE_INDEX_ENABLE: When this bit is asserted (1), then bits 15:00
31 0b are used as the index. Bits 15:8 are used in the first byte which is the most
RW significant index bits. The slave index in the GMBUS1(15:8) are ignored. Bits
7:0 are used in the second byte which is the least significant index bits.
30:16 0b RESERVED: Reserved.
RW
15:0 Ob _2_BYTE_SLAVE_INDEX: This is the 2 byte index used in all GMBUS
' RW accesses when bit 31 is asserted (1).
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3.1.27 GMBUS6—Offset 5130h

GMBUS Aksv Buffer Low [DevBLC, DevCTG, DevCDV] gmbus data buffer
(gmbus_register.v reg_gmbus6)

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

GMBUSG6: [GTTMMADR_LSB + 2BF20h] + 5130h

intel.

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32

bits)

GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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Bit Default Description
Range | & Access P
31:24 Ob DATA_BYTE_3: gmbus data buffer DATA Byte 3
’ wo
23:16 Ob DATA_BYTE_2: gmbus data buffer DATA Byte 2
’ wo
15:8 Ob DATA_BYTE_1: gmbus data buffer DATA Byte 1
' wo
2:0 Ob DATA_BYTE_O: gmbus data buffer DATA Byte 0
' wo

3.1.28 GMBUS7—Offset 5134h

GMBUS Aksv Buffer High [DevBLC, DevCTG, DevCDV] gmbus data buffer
(gmbus_register.v reg_gmbus7)

Access Method

Type: Memory Mapped 1I/0 Register

(Size: 32 bits)

GMBUS?7: [GTTMMADR_LSB + 2BF20h] + 5134h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32

bits)

GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

Datasheet
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Bit Default Description
Range | & Access P
) 0b RESERVED: MBZ
31:9 WO
AKSV_SELECTION_BIT: [DevVLVP]:
e 0 = The fuse value of the Aksv is used.
s 0b e 1 = The register value of the Aksv is used.
wo Aksv Selection Bit [DevELK, DevCDV]:
e 0 = The register value of the Aksv is used.
e 1 = The fuse value of the Aksv is used. [DevBLC, DevCTG] Reserved
7:0 Ob DATA_BYTE_5: gmbus data buffer DATA Byte 5
' WO

3.1.29

DPLLA_CTRL—Offset 6014h
DPLL A Control Register DPLL A Control (cpdmmreg.v reg03_lIt)

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

60

DPLLA_CTRL: [GTTMMADR_LSB + 2BF20h] + 6014h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00002000h

Datasheet
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Bit Default Description
Range | & Access p
DPLL_A_VCO_ENABLE: Disabling the PLLA will cause the display dot clock
31 0b to stop. 0 = DPLLA is disabled in its lowest power state (default) 1 = DPLLA
RW is enabled and operational (42usec until lock without calibration and 110usec
for calibration)
DPLLA_EXTERNAL_CLOCK_BUFFER_ENABLE: [DevVLVP] 0 = Disable
ob DPLLA clock from being driven out 1 = Enable DPLLA clock to be drive out
30 RW [DevCDV] Reserved DPLLA Serial DVO High Speed 10 clock Enable 0 = High
Speed IO Clock Disabled (default) 1 = High Speed I0 Clock Enabled (must be
set in Serial DVO and HDMI modes)
29 Ob REFA_CLOCK_ENABLE: [DevCDV, DevVLVP]: Indicate the reference clock
RW of PLL A is enable 0 Disable (default) 1 Enable
VGA_MODE_DISABLE: When in native VGA modes, writes to the VGA MSR
register causes the value in the selected (by MSR bits) VGA clock control
28 Ob register to be loaded into the active register. This allows the VGA clock select
RW to select the pixel frequency between the two standard VGA pixel

frequencies. 0 = VGA MSR(3:2) Clock Control bits select DPLL A Frequency 1
= Disable VGA Control

61
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ntel.

Bit
Range

Default
& Access

Description

27:26

Ob
RW

ENABLE_SINGLE_DPLLA_FREQUENCY_FOR_BOTH_PIPES: [DevVLVP]
When two pipes are enabled for eDP and both pipes can run with the same
DP frequency either 162MHz or 270MHz. Setting this mode can allow using
only DPLLA to feed both pipes. DPLLB should be shutdown to save power.
This control is double buffered. 00 = Disabled 01 = Enabled 10 = Reserved
11 = Reserved [DevCDV] Reserved DPLLA Mode Select : Configure the
DPLLA for various supported Display Modes 00 = Reserved 01 = DPLLA in
DAC/Serial DVO/UDI/Integrated TV mode 10 = DPLLA in LVDS mode (Mobile
devices ONLY) otherwise RESERVED 11 = DP

25:24

0b
RW

RESERVED: [DevCDV, DevVLVP] FPAO/FPA1 P2 Clock Divide: 00 = Divide by
10. This is used when Dot Clock =( 270MHz in sDVO, HDMI, or DAC modes
01 = Divide by 5. This is used when Dot Clock )270MHz 10 = Reserved 11 =
Reserved For DPLLA in LVDS mode, BITS(27:26)=10 00 = Divide by 14. This
is used in Single-Channel LVDS 01 = Divide by 7. This is used in Dual-
Channel LVDS 10 = Reserved 11 = Reserved

23:16

0b
RW

RESERVED_1: [DevCDV, DevVLVP] FPAO/ FPA1 P1 Post Divisor: Writes to
this byte cause the staging register contents to be written into the active
register when in the VGA mode of operation. This will also occur when the
VGA MSR register is written. 00000001b = Divide by one 00000010b =
Divide by two 00000100b = Divide by three 00001000b = Divide by four
00010000b = Divide by five 00100000b = Divide by six 01000000b = Divide
by seven 10000000b = Divide by Eight All other values are illegal and should
not be used

15

Ob
RW

RESERVED_2: Write as zero PLLA Lock [DevCDV, DevVLVP] (RO) 1 - PLLA
Lock O PLLA unlock

14

Ob
RW

VCC_VOLTAGE_SELECT: [DevVLVP] This control selects the VCC voltage in
DPLL 0 = 1.0 V (default) 1 = voltage for LDO circuit (for TNG use) [DevCDV]
Reserved

13

ib
RW

DPLL_A_REFERENCE_INPUT_SELECT: [DevVLVP] This control selects the
integrated core refclk or external OSC refclk as the input clock source to
DPLL A. 0 = External refclk pad (27MHz) 1 = Integrated core refclk (default
is 100 MHz) [DevCDV] Reserved PLL Reference Input Select: The PLL
reference should be selected based on the display device that is being driven.
The standard reference clock is used for CRT modes using the analog display
port or LCD panels for both the sDVO connected transmitter or the integrated
LVDS. TV Clock in should be selected when driving an sDVO connected TV
encoder.

12:9

0b
RW

RESERVED_3: [DevCDV, DevVLVP] Parallel to Serial Load Pulse phase
selection: Programmable select bits to choose the relative phase of the high
speed (10X) DPLL clock used for generating the parallel to serial load pulse
for digital display port on PCIe. The relative phase is the number of flop
delays (phase 0 represents 1 flop delay) of the 1X parallel data
synchronization signal in the 10X clock domain. The earliest selectable clock
phase is 4. A phase selection of 10 or greater simply extends the flop delay
count to sample delayed data. 0100 = use clock phase-4 0101 = use clock
phase-5 0110 = use clock phase-6 (Default value) 0111 = use clock phase-7
1000 = use clock phase-8 1001 = use clock phase-9 1010 = use clock
phase-10 1011 = use clock phase-11 1100 = use clock phase-12 1101 = use
clock phase-13 Phases 0 through 3 are not available for Load Pulse selection.
[DevCL] The following programming is recommended for Crestline based on
PV timing analysis: 1101 use clock phase-13 [DevBLC, DevCTG] Reserved.
Programming for load pulse is in PXP AFE config space.

Datasheet



3.1.30

intel.

Bit Default Description
Range | & Access
DISPLAY_RATE_SWITCH_PIPEA: [DevCTG, DevCDV, DevVLVP] Switching
this bit (transition 0 to 1 or 1 to 0) causes the DSP HW to disable and than
g 0b enable the DPLL during vblank (2 row) in order to switch the frequency at the
RW DPLL (new dividers stored at the DPIO which is double buffered) (This bit is
only available when bits 17:16 of the PIPEACONF register are 00) [DevBW,
DevCL, DevBLC] Reserved
DPIO_PHYSTATUS_READ_ONLY: [DeVvVLVP] This field contains the two 4-
bit ModPhy lane status. One for PortB and one for PortC Bit 7:4 = Port C
PhyStatus[3:0] Bit 3:0 = Port B PhyStatus[3:0] [DevBW, DevCL, DevBLC,
DevCDV] Reserved [DevCTG] FPA1 P1 Post Divisor: Writes to this byte cause
ob the staging register contents to be written into the active register when in
7:0 RO the VGA mode of operation. This will also occur when the VGA MSR register is

written. 00000001b - Divide by one 00000010b - Divide by two 00000100b -
Divide by three 00001000b - Divide by four 00010000b - Divide by five
00100000b - Divide by six 01000000b - Divide by seven 10000000b - Divide
by Eight All other values are illegal and should not be used AccessType: Read
Only

DPLLB_CTRL—Offset 6018h

DPLL B Control Registers DPLL B Control (cpdmmreg.v reg04_1It)

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

Datasheet

DPLLB_CTRL: [GTTMMADR_LSB + 2BF20h] + 6018h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00006000h
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Bit Default Description
Range | & Access P
DPLL_B_VCO_ENABLE: Disabling the PLLB will cause the display dot clock
31 Ob to stop. 0 = DPLLB is disabled in its lowest power state (default) 1 = DPLLB
RW is enabled and operational (42usec until lock without calibration and 110usec
for calibration)
DPLLB_EXTERNAL_CLOCK_BUFFER_ENABLE: [DevVLVP] 0 = Disable
ob DPLLB clock from being driven out 1 = Enable DPLLB clock to be drive out
30 RW [DevCDV] Reserved DPLLB Serial DVO High Speed IO clock Enable 0 = High
Speed I0 Clock Disabled (default) 1 = High Speed 10 Clock Enabled (must be
set in Serial DVO and HDMI modes)
29 Ob REFB_CLOCK_ENABLE: [DevCDV, DevVLVP]: Indicate the reference clock
RW of PLL A is enable 0 Disable (default) 1 Enable
VGA_MODE_DISABLE: When in native VGA modes, writes to the VGA MSR
register causes the value in the selected (by MSR bits) VGA clock control
28 Ob register to be loaded into the active register. This allows the VGA clock select
RW to select the pixel frequency between the two standard VGA pixel
frequencies. 0 = VGA MSR(3:2) Clock Control bits select DPLL A Frequency 1
= Disable VGA Control

Datasheet
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Bit
Range

Default
& Access

Description

27:26

Ob
RW

ENABLE_SINGLE_DPLLB_FREQUENCY_FOR_BOTH_PIPES: [DevVLVP]
When two pipes are enabled for eDP and both pipes can run with the same
DP frequency either 162MHz or 270MHz. Setting this mode can allow using
only DPLLB to feed both pipes. DPLLA should be shutdown to save power. 00
= Disabled 01 = Enabled 10 = Reserved 11 = Reserved [DevCDV] Reserved
DPLLB Mode Select : Configure the DPLLB for various supported Display
Modes 00 = Reserved 01 = DPLLA in DAC/Serial DVO/UDI/Integrated TV
mode 10 = DPLLA in LVDS mode (Mobile devices ONLY) otherwise RESERVED
11 = DP

25:24

0b
RW

RESERVED: [DevCDV, DevVLVP] FPBO/FPB1 P2 Clock Divide: 00 = Divide by
10. This is used when Dot Clock =( 270MHz in sDVO, HDMI, or DAC modes
01 = Divide by 5. This is used when Dot Clock )270MHz 10 = Reserved 11 =
Reserved For DPLLB in LVDS mode, BITS(27:26)=10 00 = Divide by 14. This
is used in Single-Channel LVDS 01 = Divide by 7. This is used in Dual-
Channel LVDS 10 = Reserved 11 = Reserved

23:16

0b
RW

RESERVED_1: [DevCDV, DevVLVP] FPBO/ FPB1 P1 Post Divisor: Writes to
this byte cause the staging register contents to be written into the active
register when in the VGA mode of operation. This will also occur when the
VGA MSR register is written. 00000001b = Divide by one 00000010b =
Divide by two 00000100b = Divide by three 00001000b = Divide by four
00010000b = Divide by five 00100000b = Divide by six 01000000b = Divide
by seven 10000000b = Divide by Eight All other values are illegal and should
not be used

15

Ob
RW

RESERVED_2: Write as zero PLLB Lock [DevCDV, DevVLVP] (RO) 1 - PLLB
Lock O PLLB unlock

14

ib
RW

DPIO_COMMON_REGISTER_INTERFACE_CLOCK_SELECT_CRICLKSEL
: [DevVLVP] This bit is to control the clock source for DPIO Common Register
Interface 0 = Use external reclk pad 1 = Use integrated core refclk (default)

13

1b
RW

DPLL_B_REFERENCE_INPUT_SELECT: [DevVLVP] This control selects the
integrated core refclk or external OSC refclk as the input clock source to
DPLL B. 0 = External refclk pad (27MHz) 1 = Integrated core refclk (default
is 100 MHz) [DevCDV] Reserved PLL Reference Input Select: The PLL
reference should be selected based on the display device that is being driven.
The standard reference clock is used for CRT modes using the analog display
port or LCD panels for both the sDVO connected transmitter or the integrated
LVDS. TV Clock in should be selected when driving an sDVO connected TV
encoder.

12:9

0b
RW

RESERVED_3: [DevCDV, DevVLVP] Parallel to Serial Load Pulse phase
selection: Programmable select bits to choose the relative phase of the high
speed (10X) DPLL clock used for generating the parallel to serial load pulse
for digital display port on PCle. The relative phase is the number of flop
delays (phase 0 represents 1 flop delay) of the 1X parallel data
synchronization signal in the 10X clock domain. The earliest selectable clock
phase is 4. A phase selection of 10 or greater simply extends the flop delay
count to sample delayed data. 0100 = use clock phase-4 0101 = use clock
phase-5 0110 = use clock phase-6 (Default value) 0111 = use clock phase-7
1000 = use clock phase-8 1001 = use clock phase-9 1010 = use clock
phase-10 1011 = use clock phase-11 1100 = use clock phase-12 1101 = use
clock phase-13 Phases 0 through 3 are not available for Load Pulse selection.
[DevCL] The following programming is recommended for Crestline based on
PV timing analysis: 1101 use clock phase-13 [DevBLC, DevCTG] Reserved.
Programming for load pulse is in PXP AFE config space.
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Bit

Default

Range | & Access

Description

0b
RW

DISPLAY_RATE_SWITCH_PIPEB: [DevCTG, DevCDV, DevVLVP] Switching
this bit (transition 0 to 1 or 1 to 0) causes the DSP HW to disable and than
enable the DPLL during vblank (2 row) in order to switch the frequency at the
DPLL (new dividers stored at the DPIO which is double buffered) (This bit is
only available when bits 17:16 of the PIPEACONF register are 00) [DevBW,
DevCL, DevBLC] Reserved

3.1.31

7:0

Ob
RW

RESERVED_4: [DevBW, DevCL, DevBLC, DevCDV, DevVLVP] [DevCTG] FPB1
P1 Post Divisor: Writes to this byte cause the staging register contents to be
written into the active register when in the VGA mode of operation. This will
also occur when the VGA MSR register is written. 00000001b - Divide by one
00000010b - Divide by two 00000100b - Divide by three 00001000b - Divide
by four 00010000b - Divide by five 00100000b - Divide by six 01000000b -
Divide by seven 10000000b - Divide by Eight All other values are illegal and
should not be used

DPLLAMD—Offset 601Ch

DPLL A SDVO/HDMI Multiplier/Divisor Register Pipe A multiply (cpdmmreg.v regl5_lt)

Access M

ethod

Type: Memory Mapped I/O Register

(Size: 32 bits)

DPLLAMD: [GTTMMADR_LSB + 2BF20h] + 601Ch

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000003h

00O0O

31 28

24 20 16 12 8 4 0

00O0OO0OOOOOOOO|OO0OOOOOOOO0OOOOO0O0T11

RESERVED

66

DPLL_A_HDMI_DIVIDER_HI_RES

RESERVED_1
RESERVED_2
RESERVED_3

DPLL_A_HDMI_DIVIDER_VGA

DPLL_A_SDVO_HDMI_MULTIPLIER_VGA

DPLL_A_SDVO_HDMI_MULTIPLIER_HI_RES
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Bit Default Description
Range | & Access
31:30 Ob RESERVED: Reserved.
RW
DPLL_A_HDMI_DIVIDER_HI_RES: When the source is high resolution,
this field determines the number of pixels to be included in the multiplied
packet defined by the SDVO/HDMI multiplier. For SDVO and CRT, the only
valid setting is 1x. HDMI example: If the pixel clock on the display should be
180MHz and the display PLL is set to 270MHz, two pixels and one fill code
29:24 Ob must be sent over HDMI (fixed frequency mode only). Therefore, the HDMI
’ RW divider should be set to 2 and the SDVO/HDMI multiplier should be set to 3,
since 180 MHz (pixel clock) = 2/3*270MHz (link character clock) This divider
must be set to 1x for any mode except HDMI fixed frequency mode. Value in
this register = number of pixels per packet 1 Default: 0000 1 pixel per
packet (Default value, must be set to 1x for any mode except HDMI fixed
frequency mode) Range: 0-63 (1 pixel per packet 64 pixels per packet)
23:22 Ob RESERVED_1: Reserved.
RW
b DPLL_A_HDMI_DIVIDER_VGA: When the source is VGA, these bits
21:16| RW specify the HDMI divider. The format of this field is the same as that of the
hi-res divider.
15:14 Ob RESERVED_ 2: Reserved.
RW
DPLL_A_SDVO_HDMI_MULTIPLIER_HI_RES: This field determines the
data multiplier for sDVO and is also applied to CRT. In order to keep the clock
b rate to a more narrow range of rates, the multiplier is set and the Display PLL
13:8 RW programmed to a multiple of the display mode s actual clock rate. This is
unrelated to the pixel multiply that is selectable per plane. 6x and higher
multipliers can only be used for HDMI mode. Value in this register =
multiplication factor - 1 Default: 000000 (1X) Range: 0 63 (1X 64X)
. 0b RESERVED_3: Reserved.
7:6|
RW
DPLL_A_SDVO_HDMI_MULTIPLIER_VGA: When the source is VGA,
000011b these bits specify the HDMI multiplier. The format of this field is the same as
5:0 RW that of the hi-res multiplier. 6x and higher multipliers can only be used for
HDMI mode. Value in this register = multiplication factor - 1 Default: 000011
(4X) Range: 0 63 (1X 64X)

3.1.32 DPLLBMD—Offset 6020h

DPLL B SDVO/HDMI Multiplier/Divisor Register Pipe B multiplier (cpdmmreg.v regl16_lt)

Access Method

Type: Memory Mapped I/O Register
(Size: 32 bits)

DPLLBMD: [GTTMMADR_LSB + 2BF20h] + 6020h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000003h

Datasheet
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Bit Default Description
Range | & Access P
31:30 0b RESERVED: Reserved.
RW
DPLL_B_HDMI_DIVIDER_HI_RES: When the source is high resolution,
this field determines the number of pixels to be included in the multiplied
packet defined by the SDVO/HDMI multiplier. For SDVO and CRT, the only
valid setting is 1x. HDMI example: If the pixel clock on the display should be
180MHz and the display PLL is set to 270MHz, two pixels and one fill code
29:24 0b must be sent over HDMI (fixed frequency mode only). Therefore, the HDMI
' RW divider should be set to 2 and the SDVO/HDMI multiplier should be set to 3,
since 180 MHz (pixel clock) = 2/3*270MHz (link character clock) This divider
must be set to 1x for any mode except HDMI fixed frequency mode. Value in
this register = number of pixels per packet 1 Default: 0000 1 pixel per
packet (Default value, must be set to 1x for any mode except HDMI fixed
frequency mode) Range: 0-63 (1 pixel per packet 64 pixels per packet)
23:22) 0b RESERVED_1: Reserved.
RW
ob DPLL_B_HDMI_DIVIDER_VGA: When the source is VGA, these bits
21:16| RW specify the HDMI divider. The format of this field is the same as that of the
hi-res divider.
15:14) Ob RESERVED_2: Reserved.
RW
DPLL_B_SDVO_HDMI_MULTIPLIER_HI_RES: This field determines the
data multiplier for sDVO and is also applied to CRT. In order to keep the clock
ob rate to a more narrow range of rates, the multiplier is set and the Display PLL
13:8 RW programmed to a multiple of the display mode s actual clock rate. This is
unrelated to the pixel multiply that is selectable per plane. 6x and higher
multipliers can only be used for HDMI mode. Value in this register =
multiplication factor - 1 Default: 000011 (4X) Range: 0 63 (1X 64X)
7:6 0b RESERVED_3: Reserved.
' RW
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Bit
Range

Default
& Access

Description

5:0|

000011b
RW

DPLL_B_SDVO_HDMI_MULTIPLIER_VGA: When the source is VGA,
these bits specify the HDMI multiplier. The format of this field is the same as
that of the hi-res multiplier. 6x and higher multipliers can only be used for
HDMI mode. Value in this register = multiplication factor - 1 Default: 000000
(1X) Range: 0 63 (1X 64X)

3.1.33 RAWCLK_FREQ—Offset 6024h

Rawclk F

requency

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

RAWCLK_FREQ: [GTTMMADR_LSB + 2BF20h] + 6024h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 0000007Dh

31 28 24 20 16 12 8 4 0
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Bit Default Description
Range | & Access P
31:10 0b RESERVED: Project: All Format:
’ RW
000111110|RAWCLK_FREQUENCY: Project: All Format: Program this field with rawclk
9:0 1b frequency. This is used to generate a divided down clock for miscellaneous
RW timers in display.

3.1.34 D_STATE—Offset 6104h

D State Function Control Register Power state behavior (cpdmmreg.v regl1_It)

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

Datasheet

D_STATE: [GTTMMADR_LSB + 2BF20h] + 6104h
GTTMMADR_LSB Type: PCI Configuration Register (Size: 32

bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

69



70

intel.

Default: 20D00400h
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Bit Default Description
Range | & Access P
001000001|DPLL_LOCK_TIME: (DevCDV): This is the time required to the DPLL to
31:16 1010000b |relock. The counter using the HRAW clk (5nsec) and resolution of 5nsec.
RW (SEG DPLL lock time is 42usec)
15 Ob RESERVED: : MBZ
RW
DPLL_MIN_POWER_DOWN: (DevCDV): This is the minimum time
14:8 0000100b |required the DPLL to be power down until it is allowed to turn it on again. The
' RW HW counter using HRAW clk (5nsec) and has resolution of 160nsec (SEG
DPLL required time is 0.5usec)
7.4 ob RESERVED_1: : MBZ
’ RW
DOT_CLOCK_PLL_POWER_DOWN_IN_D3: This bit determines whether
the PCI Power State Powers down the Dot Clock PLLs when in D3. A 0 on this
3 Ob bit does not power down the DPLLs, requiring software to gate them if
RW necessary. When this bit is a 1, the dot PLLs are powered down when in D3.
The PCI power state is determined by bits 1:0 of the PCI Power Management
Control/Status register.
) Ob RESERVED_2: Reserved.
RW
RESERVED_3: [DevCDV] Graphics Core Clock Gating: This bit determines
whether the PCI Power State gates the Graphics Core clocks when in the D3
ob state. A 0 on this bit does not gate the clocks, requiring software to gate
1 RW them if necessary. When this bit is a 1, the graphics core clocks are gated at

the outputs of the PLLs when in D3. The PCI power state is determined by
bits 1:0 of the PCI Power Management Control/Status register. This register
field has no use in current products.
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379vSId ONILVD XD01D 9 3did LINNddd

379vSId SNILVD XD01D g 3IdId LINNS1dd

379vSId ONILVYD XD01D g 3Idid LINNY1dd

379vSId ONILYD XD01D LINNEAO

379vSId ONILVYD D010 LINN4AO

37gvSId ONILYD D010 LINNOIdd

379vSId SNILVYD Y2010 V 3dId LINNDSdd

379vSId ONILYD MD01D g 3dId LINNDSdd

= Clock gating controlled

379vSId SNILVD D010 V 3dId LINNDd

= Clock gating controlled by

] + 6200h

31dVvSIA DONILVD MD01D vV 3dId LINNddd

379vSId ONILYD D010 LINNOdA

12

379vSId ONILVYD XD01D LINNLdd

379vSId ONILYD XD01D°V 3dId LINNS1dd

Description

379vSId ONILVD XD01D V 3dId LINNY1dd

[B:0, D:2, F:0] + 10h

Description

R_LSB + 2BF20h

379vSId ONILYD D010 LINN4dd

Disable clock gating function

This bit determines whether the PCI Power State

16

379vSId SNILYD Y2010 LINNYdd

379vSId ONILVD D010 LINNSNIWD

Disable clock gating function [DevBW]: Reserved.

ype: PCI Configuration Register (Size: 32

: [GTTMMAD

379vSId ONILYD D010 LINNgad

31dVvSIA DONILVD MDO01D V ILI¥dS LINNSAd

379vSId ONILLYD MD01D g 3ILIYdS

20

379vSId ONILYD D010 O 3LI¥dS

379vSId ONILYD XD01D A IL1IYdS

379vSId ONILYD D010 g 3did LINNSA

DSPCLK_GATE_D
GTTMMADR_LSB T
GTTMMADR_LSB Reference:

state is determined by bits 1:0 of the PCI Power Management Control/Status
bits)

dot clocks are gated at the outputs of the PLLs when in D3. The PCI power
register.

gates the Dot clocks when in the D3 state. A 0 on this bit does not gate the
clocks, requiring software to gate them if necessary. When this bit is a 1, the

DOT_CLOCK_GATING

37gvSId ONILVD D010 LINNDdAd

24

DPUNIT_PIPEB_CLOCK_GATING_DISABLE: 0

HDCPUNIT_CLOCK_GATING_DISABLE: 0
MBZ. This bit is not connected on [DevBW].

unit enabling logic 1
by unit enabling logic 1

379vSId ONILYD MD01D Vadld LINNdd

379vSId ONILVYD XD071D LINNANv

RW

Ob
RW
Ob
RW

0b

379vSId ONILYD D010 LINNQYA

Default
10000000h

Default

28

37gvSId ONILYD D010 LINNHYA

379vSId ONILYD MD01D V 3dId LINNSA

31
30

379vSId SNILVD Y2010 93dId LINNdd

Bit

Bit

0001|000 0/O0O0O0OBO0OODO|O0OO0O0OOOO0OOO0OOOOCOO0OO0OO

Range | & Access

379vSId ONILYD XD01D LINNdDAH

31

DSPCLK_GATE_D—Offset 6200h
Clock Gating Disable for Display Register clock gating (cpdmmreg.v regl12_It)

Access Method

Default

Range | & Access

Type: Memory Mapped 1I/0 Register

(Size: 32 bits)

3.1.35
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Bit Default Description
Range | & Access P
o |VSUNIT_PIPE_A_CLOCK_GATING_DISABLE: [DevVLVP] (this bit used to
29 be in PCI space in Calistoga) 0 = Clock gating controlled by unit enabling
RW . - . )
logic 1 = Disable clock gating function
VRHUNIT_CLOCK_GATING_DISABLE: 0 = Clock gating controlled by unit
28 1b enabling logicg 1 = Disable clock gating function Clock gating should not be
RW enabled for this unit (this bit should always be set to 1.) [DevBW]: Reserved.
MBZ. This bit is not connected on [DevBW].
27 Ob VRDUNIT_CLOCK_GATING_DISABLE: 0 = Clock gating controlled by unit
RW enabling logic 1 = Disable clock gating function
ob AUDUNIT_CLOCK_GATING_DISABLE: 0 = Clock gating controlled by unit
26| RW enabling logic 1 = Disable clock gating function [DevBW]: Reserved. MBZ.
This bit is not connected on [DevBW].
55 0b DPUNIT_PIPEA_CLOCK_GATING_DISABLE: 0 = Clock gating controlled
RW by unit enabling logic 1 = Disable clock gating function
24 Ob DPCUNIT_CLOCK_GATING_DISABLE: 0 = Clock gating controlled by unit
RW enabling logic 1 = Disable clock gating function
VSUNIT_PIPE_B_CLOCK_GATING_DISABLE: [DevVLVP] 0 = Clock
23 Ob gating controlled by unit enabling logic 1 = Disable clock gating function
RW [DevBW]: Reserved. MBZ. This bit is not connected on [DevBW]. [DevCDV]
and [DevVLVP]: Reserved
ob SPRITE_D_CLOCK_GATING_DISABLE: [DevVLVP] 0 = Clock gating
22 RW controlled by unit enabling logic 1 = Disable clock gating function [DevBW]:
Reserved. MBZ. This bit is not connected on [DevBW]. [DevCDV]: Reserved
ob SPRITE_C_CLOCK_GATING_DISABLE: [DevVLVP] 0 = Clock gating
21 RW controlled by unit enabling logic 1 = Disable clock gating function [DevBW]:
Reserved. MBZ. This bit is not connected on [DevBW]. [DevCDV]: Reserved
SPRITE_B_CLOCK_GATING_DISABLE: [DevVLVP] 0 = Clock gating
20 Ob controlled by unit enabling logic 1 = Disable clock gating function [DevBW]
RW and [DevBLC]: Reserved. MBZ. This bit is not connected on [DevBW] and
[DevBLC]. [DevCDV]: Reserved
DVSUNIT_SPRITE_A_CLOCK_GATING_DISABLE: [DevBW] and [DevCL]
19 Ob 0 = Clock gating controlled by unit enabling logic 1 = Disable clock gating
RW function [DevBLC] and [DevCTG]: Reserved. MBZ. This bit is not connected
on [DevBLC] and [DevCTG].
ob DDBUNIT_CLOCK_GATING_DISABLE: 0 = Clock gating controlled by unit
18 enabling logic 1 = Disable clock gating function [DevCTG] Always program
RW N
this bit to 1
17 Ob GMBUSUNIT_CLOCK_GATING_DISABLE: 0 = Clock gating controlled by
RW unit enabling logic 1 = Disable clock gating function
16 0b DPRUNIT_CLOCK_GATING_DISABLE: 0 = Clock gating controlled by unit
RW enabling logic 1 = Disable clock gating function
15 Ob DPFUNIT_CLOCK_GATING_DISABLE: 0 = Clock gating controlled by unit
RW enabling logic 1 = Disable clock gating function
DPLRUNIT_PIPE_A_CLOCK_GATING_DISABLE: 0 = Clock gating
14 0b controlled by unit enabling logic 1 = Disable clock gating function [DevBW]
RW and [DevBLC]: Reserved. MBZ. This bit is not connected on [DevBW] and

[DevBLC].
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Bit Default Description
Range | & Access P
DPLSUNIT_PIPE_A_CLOCK_GATING_DISABLE: 0 = Clock gating
13 Ob controlled by unit enabling logic 1 = Disable clock gating function [DevBW]
RW and [DevBLC]: Reserved. MBZ. This bit is not connected on [DevBW] and
[DevBLC].
DPTUNIT_CLOCK_GATING_DISABLE: [DevVLVP] [DevCDV] Dplunit Clock
12 Ob Gating Disable: 0 = Clock gating controlled by unit enabling logic 1 = Disable
RW clock gating function [DevBW] and [DevBLC]: Reserved. MBZ. This bit is not
connected on [DevBW] and [DevBLC].
11 Ob DPOUNIT_CLOCK_GATING_DISABLE: 0 = Clock gating controlled by unit
RW enabling logic 1 = Disable clock gating function
10 0b DPBUNIT_PIPE_A_CLOCK_GATING_DISABLE: 0 = Clock gating
RW controlled by unit enabling logic 1 = Disable clock gating function
9 0b DCUNIT_PIPE_A_CLOCK_GATING_DISABLE: 0 = Clock gating
RW controlled by unit enabling logic 1 = Disable clock gating function
g 0Ob DPGCUNIT_PIPE_B_CLOCK_GATING_DISABLE: 0 = Clock gating
RW controlled by unit enabling logic 1 = Disable clock gating function
7 0b DPGCUNIT_PIPE_A_CLOCK_GATING_DISABLE: 0 = Clock gating
RW controlled by unit enabling logic 1 = Disable clock gating function
a Ob DPIOUNIT_CLOCK_GATING_DISABLE: 0 = Clock gating controlled by
RW unit enabling logic 1 = Disable clock gating function
ob OVFUNIT_CLOCK_GATING_DISABLE: [DevBW, DevCL, DevCDV]
5 [DevCTG] DPFCunit Clock Gating Disable: 0 = Clock gating controlled by unit
RW - . . B .
enabling logic 1 = Disable clock gating function
ob OVBUNIT_CLOCK_GATING_DISABLE: [DevBW, DevCL, DevCDV]
4 [DevCTG] DPFDunit Clock Gating Disable: 0 = Clock gating controlled by unit
RW - . . : .
enabling logic 1 = Disable clock gating function
3 Ob DPLRUNIT_PIPE_B_CLOCK_GATING_DISABLE: (not in CDV)
RW
5 Ob DPLSUNIT_PIPE_B_CLOCK_GATING_DISABLE: (not in CDV)
RW
DPBUNIT_PIPE_B_CLOCK_GATING_DISABLE: [DevVLVP] [DevBW,
b DevCL, DevCDV] Ovuunit Clock Gating Disable: 0 = Clock gating controlled
1 RW by unit enabling logic 1 = Disable clock gating function [DevBLC] and
[DevCTG]: Reserved. MBZ. This bit is not connected on [DevBLC] and
[DevCTG].
DCUNIT_PIPE_B_CLOCK_GATING_DISABLE: [DevVLVP] [DevBW,
ob DevCL, DevCDV] Ovlunit Clock Gating Disable: 0 = Clock gating controlled by
0 RW unit enabling logic 1 = Disable clock gating function [DevBLC] and

[DevCTG]: Reserved. MBZ. This bit is not connected on [DevBLC] and
[DevCTG].

DPPSR_CGDIS—Offset 6204h

Panel Self Refresh Clock Gating Disable for Display PSR clock gating disable controls
(cpdmmreg.v)

Access Method
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379vSId ONILYD XD01D ¥Sd ¥3addVIM ISN4d Av1dSId

379VSId ONILVD MD01D ¥Sd LINNHYA

379vSId ONILVD MD01D ¥Sd LINNQUA

379vSId ONILYD XD01D ¥Sd LINNdDAH

379vSId SNILYD XD01D ¥Sd LINNOdd

379VSId ONILVD MD01D ¥Sd LINNLdd 140dAv1dSIa

379VSId SNILYD XD01D ¥Sd LINNOIdA

379vSId DONILVD D010 ¥Sd LINN4dd

379vSId ONILYD MD01D ¥Sd LINNWgad

37gvSId DNILVD MD01D ¥Sd LINNAdD

379vSId ONILYD MD01D ¥Sd LINNngdanv

31dvSIA DNILVYD YD01D ¥Sd LINN4ANvy

12

379vSId ONILYD MD01D ¥Sd 10D AV1dSId

379VvSIA DNILVD YO01D ¥Sd g NOILOIHHOD VWWVD Av1dSIa

379VSId ONILVD MD01D ¥Sd V NOILDIYYOD VWWVYD AV1dSId

[B:0, D:2, F:0] + 10h

379vSId ONILYD MD01D ¥Sd g9 ¥3ANI1g AV1dSId

16

37gvSId DNILVD MD01D ¥Sd ¥V d3ANI1d AV1dSId

379VSId ONILYD MD01D ¥Sd @ d0SyuNd

ype: PCI Configuration Register (Size: 32

379vSId ONILYD XD01D ¥Sd vV d0SdNd

[GTTMMADR_LSB + 2BF20h] + 6204h

379vSId ONILYD XD01D ¥Sd d 31I1ddS

20

319VvSIA DONILVYD MDO01D dSd O 3ILIYdS

379vSId ONILYD MD01D ¥Sd 9 ILI¥dS

379VSId SNILYD XD01D ¥Sd V ILIYdS

379vSId ONILYD XD01D ¥Sd 9@ INVId AV1dSIA

DPPSR_CGDIS:
GTTMMADR_LSB T
GTTMMADR_LSB Reference:

bits)
24

379VSId ONILYD XD01D ¥Sd V ANVId AV1dSId

379vSId ONILYD XD01D 31dVNI ¥344ng D010 0Idd

00000200h

28

a3nyg3s3ad

379VSId ONILYD MD01D VSSdT g 3dId ITIDONIS ¥43IMOd MO

0000|0000000000000000001000000000

Default

31

379VSId ONILYD MD01D VSSdT V 3dId I1DNIS ¥3IMOd MO

intel.

Type: Memory Mapped I/O Register

(Size: 32 bits)

0
0

Datasheet

Clock gating

clock gating controlled by enabling logic. Pipe A shall be enabled 1

Disable trunk clock gating on pipe A even when LPSSA is on

clock gating controlled by enabling logic. Pipe B shall be enabled 1

Disable trunk clock gating on pipe B even when LPSSA is on

RESERVED: Reserved.

0

controlled by unit enabling logic 1 = Disable clock gating function

Disable clock gating function

gating controlled by DPIO clock buffer enable 1

by DPIO clock buffer enable

Description

LOW_POWER_SINGLE_PIPE_A_LPSSA_CLOCK_GATING_DISABLE

LOW_POWER_SINGLE_PIPE_B_LPSSA_CLOCK_GATING_DISABLE
DPIO_CLOCK_BUFFER_ENABLE_CLOCK_GATING_DISABLE: 0 = clock

DISPLAY_PLANE_A_PSR_CLOCK_GATING_DISABLE

b
W
0b
RW

0b
R

0
0b
W
W
0b
RW

R

Default
R

31
30
29:26
25
24

Bit
Range | & Access
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Bit Default Description
Range | & Access P
23 Ob DISPLAY_PLANE_B_PSR_CLOCK_GATING_DISABLE: 0 = Clock gating
RW controlled by unit enabling logic 1 = Disable clock gating function
9] Ob SPRITE_A_PSR_CLOCK_GATING_DISABLE: 0 = Clock gating controlled
RW by unit enabling logic 1 = Disable clock gating function
1 Ob SPRITE_B_PSR_CLOCK_GATING_DISABLE: 0 = Clock gating controlled
RW by unit enabling logic 1 = Disable clock gating function
20 0b SPRITE_C_PSR_CLOCK_GATING_DISABLE: 0 = Clock gating controlled
RW by unit enabling logic 1 = Disable clock gating function
19 0b SPRITE_D_PSR_CLOCK_GATING_DISABLE: 0 = Clock gating controlled
RW by unit enabling logic 1 = Disable clock gating function
18 0Ob CURSOR_A_PSR_CLOCK_GATING_DISABLE: 0 = Clock gating controlled
RW by unit enabling logic 1 = Disable clock gating function
17 Ob CURSOR_B_PSR_CLOCK_GATING_DISABLE: 0 = Clock gating controlled
RW by unit enabling logic 1 = Disable clock gating function
16 Ob DISPLAY_BLENDER_A_PSR_CLOCK_GATING_DISABLE: 0 = Clock
RW gating controlled by unit enabling logic 1 = Disable clock gating function
15 Ob DISPLAY_BLENDER_B_PSR_CLOCK_GATING_DISABLE: 0 = Clock
RW gating controlled by unit enabling logic 1 = Disable clock gating function
ob DISPLAY_GAMMA_CORRECTION_A_PSR_CLOCK_GATING_DISABLE:
14 RW 0 = Clock gating controlled by unit enabling logic 1 = Disable clock gating
function
b DISPLAY_GAMMA_CORRECTION_B_PSR_CLOCK_GATING_DISABLE:
13| RW 0 = Clock gating controlled by unit enabling logic 1 = Disable clock gating
function
12 Ob DISPLAY_GCI_PSR_CLOCK_GATING_DISABLE: 0 = Clock gating
RW controlled by unit enabling logic 1 = Disable clock gating function
11 Ob AUDFUNIT_PSR_CLOCK_GATING_DISABLE: 0 = Clock gating controlled
RW by unit enabling logic 1 = Disable clock gating function(default)
10 0b AUDBUNIT_PSR_CLOCK_GATING_DISABLE: 0 = Clock gating controlled
RW by unit enabling logic 1 = Disable clock gating function
9 ib CPDUNIT_PSR_CLOCK_GATING_DISABLE: 0 = Clock gating controlled
RW by unit enabling logic 1 = Disable clock gating function (default)
8 Ob DDBMUNIT_PSR_CLOCK_GATING_DISABLE: 0 = Clock gating controlled
RW by unit enabling logic 1 = Disable clock gating function
. Ob DPFUNIT_PSR_CLOCK_GATING_DISABLE: 0 = Clock gating controlled
RW by unit enabling logic 1 = Disable clock gating function
g Ob DPIOUNIT_PSR_CLOCK_GATING_DISABLE: 0 = Clock gating controlled
RW by unit enabling logic 1 = Disable clock gating function
q Ob DISPLAYPORT_DPTUNIT_PSR_CLOCK_GATING_DISABLE: 0 = Clock
RW gating controlled by unit enabling logic 1 = Disable clock gating function
4 0b DPOUNIT_PSR_CLOCK_GATING_DISABLE: 0 = Clock gating controlled
RW by unit enabling logic 1 = Disable clock gating function
3 0b HDCPUNIT_PSR_CLOCK_GATING_DISABLE: 0 = Clock gating controlled
RW by unit enabling logic 1 = Disable clock gating function
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Bit Default Description
Range | & Access P
Ob VRDUNIT_PSR_CLOCK_GATING_DISABLE: 0 = Clock gating controlled

RW by unit enabling logic 1 = Disable clock gating function

0Ob VRHUNIT_PSR_CLOCK_GATING_DISABLE: 0 = Clock gating controlled
RW by unit enabling logic 1 = Disable clock gating function

0] DISPLAY_FUSE_WRAPPER_PSR_CLOCK_GATING_DISABLE: 0 = Clock
RW gating controlled by unit enabling logic 1 = Disable clock gating function

RAMCLK_GATE_D—Offset 6210h

GFX RAM Clock Gating Disable Register ([DevBLC, DevCTG, DevCDV, DevCL]) memory
clock gating (cpdmmreg.v gfxramcg2)

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

76

RAMCLK_GATE_D: [GTTMMADR_LSB + 2BF20h] + 6210h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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Bit Default Description
Range | & Access P
ob RESERVED: [DevCDV] TVOUT RAM Clock Gating Disable: 0 = Enable RAM

31 RW bank clock gating function (default) 1 = Disable RAM bank clock gating
function

30 0b PANEL_FITTER_RAM_CLOCK_GATING_DISABLE: 0 = Enable RAM bank

RW clock gating function (default) 1 = Disable RAM bank clock gating function
ob CURSOR_DATA_BUFFER_RAM_CLOCK_GATING_DISABLE: 0 = Enable

29 RW RAM bank clock gating function (default) 1 = Disable RAM bank clock gating
function
AUDM_UNIT_RAM_CLOCK_GATING_DISABLE: [DevCTG, DevCDV]

58 0b [DeBLC] Reserved. [DevCL] WIZ Z coeff readback return FIFO Clock Gating

RW Disable: 0 = Enable RAM bank clock gating function (default) 1 = Disable
RAM bank clock gating function
RESERVED_1: [DevCDV] [DevCTG] DPFC Unit RAM Clock Gating Disable:
27 Ob [DevBLC] Reserved. [DevCL] Display Data Buffer2 (Overlay) Gating Disable:
RW 0 = Enable RAM bank clock gating function (default) 1 = Disable RAM bank
clock gating function
ob DISPLAY_DATA_BUFFER1_RAM_CLOCK_GATING_DISABLE: 0 =

26 RW Enable RAM bank clock gating function (default) 1 = Disable RAM bank clock

gating function
ob HDCP_UNIT_RAM_CLOCK_GATING_DISABLE: [DevBLC, DevCTG,

25 RW DevCDV] [DevCL] ME RAM Clock Gating Disable: 0 = Enable RAM bank clock
gating function (default) 1 = Disable RAM bank clock gating function
DPTUNIT_RAM_CLOCK_GATING_DISABLE: [DevVLVP] [DevCTG,

24 Ob DevCDV] DPIOM Unit RAM Clock Gating Disable: [DevBLC] Reserved.

RW [DevCL] WIZ polygon FIFO RAM Clock Gating Disable: 0 = Enable RAM bank
clock gating function (default) 1 = Disable RAM bank clock gating function
b RESERVED_2: [DevCDV] [DevBLC] and [DevCTG] Reserved. [DevCL] VF

23 RW RAM Clock Gating Disable: 0 = Enable RAM bank clock gating function

(default) 1 = Disable RAM bank clock gating function
b RESERVED_3: [DevCDV] [DevBLC] and [DevCTG] Reserved. [DevCL] SF

22 RW RAMClock Gating Disable: 0 = Enable RAM bank clock gating function

(default) 1 = Disable RAM bank clock gating function
ob RESERVED_4: [DevCDV] [DevBLC] and [DevCTG] Reserved. [DevCL] WMIZ

21 RW Latency FIFO Clock Gating Disable: 0 = Enable RAM bank clock gating

function (default) 1 = Disable RAM bank clock gating function
ob RESERVED_5: [DevCDV] [DevBLC] and [DevCTG] Reserved. [DevCL] TC

20 RW FIFO Clock Gating Disable: 0 = Enable RAM bank clock gating function

(default) 1 = Disable RAM bank clock gating function
ob RESERVED_6: [DevBLC, DevCTG, DevCDV] [DevCL] SV FIFO Clock Gating

19 RW Disable: 0 = Enable RAM bank clock gating function (default) 1 = Disable
RAM bank clock gating function
RESERVED_7: [DevCDV] [DevBLC] and [DevCTG] BD Unit RAM Clock

18 0b Gating Disable: [DevCL] Latency FIFO Clock Gating Disable: 0 = Enable RAM

RW bank clock gating function (default) 1 = Disable RAM bank clock gating
function
ob RESERVED_8: [DevCDV] [DevBLC] and [DevCTG] BF Unit RAM Clock Gating
17 RW Disable: [DevCL] URB Clock Gating Disable: 0 = Enable RAM bank clock

gating function (default) 1 = Disable RAM bank clock gating function
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Bit Default Description
Range | & Access P
RESERVED_9: [DevCDV] [DevBLC] and [DevCTG] CS Unit RAM Clock
16 Ob Gating Disable: [DevCL] L2 Instruction Tag RAM Clock Gating Disable: 0 =
RW Enable RAM bank clock gating function (default) 1 = Disable RAM bank clock
gating function
ob RESERVED_10: [DevBLC, DevCDV] [DevCTG] FH Unit RAM Clock Gating
15 RW Disable: [DevCL] Data RAM Clock Gating Disable: 0 = Enable RAM bank clock
gating function (default) 1 = Disable RAM bank clock gating function
ob RESERVED_11: [DevCDV] [DevBLC] and [DevCTG] Reserved. [DevCL] TAG
14 RW RAM Clock Gating Disable: 0 = Enable RAM bank clock gating function
(default) 1 = Disable RAM bank clock gating function
ob RESERVED_12: [DevCDV] [DevBLC] and [DevCTG] Reserved. [DevCL] L2
13 RW Instruction Cache Clock Gating Disable: 0 = Enable RAM bank clock gating
function (default) 1 = Disable RAM bank clock gating function
ob RESERVED_13: [DevCDV] [DevBLC] and [DevCTG] Reserved. [DevCL]
12 RW MRFRAM Clock Gating Disable: 0 = Enable RAM bank clock gating function
(default) 1 = Disable RAM bank clock gating function
RESERVED_14: [DevCDV] [DevBLC] and [DevCTG] VFM Unit RAM Clock
11 Ob Gating Disable: [DevCL] GRF RAM Clock Gating Disable: 0 = Enable RAM
RW bank clock gating function (default) 1 = Disable RAM bank clock gating
function
RESERVED_15: [DevCDV] [DevBLC] and [DevCTG] SFM Unit RAM Clock
10 0b Gating Disable: [DevCL] Data Cache CAM Clock Gating Disable: 0 = Enable
RW RAM bank clock gating function (default) 1 = Disable RAM bank clock gating
function
ob RESERVED_16: [DevCDV] [DevBLC] and [DevCTG] WIZM Unit RAM Clock
9 RW Gating Disable: [DevCL] Data Cache Gating Disable: 0 = Enable RAM bank
clock gating function (default) 1 = Disable RAM bank clock gating function
RESERVED_17: [DevCDV] [DevBLC] and [DevCTG] URB Unit RAM Clock
g Ob Gating Disable: [DevCL] Render Cache Latency FIFO Clock Gating Disable: 0
RW = Enable RAM bank clock gating function (default) 1 = Disable RAM bank
clock gating function
RESERVED_18: [DevCDV] [DevBLC] and [DevCTG] IC Unit RAM Clock
4 0b Gating Disable: [DevCL] Render PA Tag RAM (Z) Clock Gating Disable: 0 =
RW Enable RAM bank clock gating function (default) 1 = Disable RAM bank clock
gating function
RESERVED_19: [DevCDV] [DevBLC] and [DevCTG] ISC Unit RAM Clock
q Ob Gating Disable: [DevCL] Render PA Tag RAM (Color) Clock Gating Disable: 0
RW = Enable RAM bank clock gating function (default) 1 = Disable RAM bank
clock gating function
RESERVED_20: [DevCDV] [DevBLC] and [DevCTG] GA Unit RAM Clock
g 0b Gating Disable: [DevCL] Render Cache Write Back FIFO Clock Gating
RW Disable: 0 = Enable RAM bank clock gating function (default) 1 = Disable
RAM bank clock gating function
RESERVED_21: [DevCDV] [DevBLC] and [DevCTG] MS Unit RAM Clock
4 Ob Gating Disable: [DevCL] Render Cache (Z) Clock Gating Disable: 0 = Enable
RW RAM bank clock gating function (default) 1 = Disable RAM bank clock gating

function
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Bit Default Description
Range | & Access P
RESERVED_22: [DevCDV] [DevBLC] and [DevCTG] RCBP Unit RAM Clock
3 0b Gating Disable: [DevCL] Render Cache (color) Clock Gating Disable: 0 =
RW Enable RAM bank clock gating function (default) 1 = Disable RAM bank clock
gating function
RESERVED_23: [DevCDV] [DevBLC] and [DevCTG] RCC Unit RAM Clock
5 Ob Gating Disable: [DevCL] L2 Mapping Cache CAM Clock Gating Disable: 0 =
RW Enable RAM bank clock gating function (default) 1 = Disable RAM bank clock
gating function
RESERVED_24: [DevCDV] [DevBLC] and [DevCTG] RCZ Unit RAM Clock
1 Ob Gating Disable: [DevCL] L2 Mapping Tag RAM Clock Gating Disable: 0 =
RW Enable RAM bank clock gating function (default) 1 = Disable RAM bank clock
gating function
RESERVED_25: [DevCDV] [DevBLC] and [DevCTG] MT Unit RAM Clock
o Ob Gating Disable: [DevCL] L2 Mapping Cache Clock Gating Disable: 0 = Enable
RW RAM bank clock gating function (default) 1 = Disable RAM bank clock gating
function

3.1.38 FW_BLC_SELF—Offset 6500h

Display FIFO Watermark

Access Method

Type: Memory Mapped 1I/0 Register

(Size: 32 bits)

FW_BLC_SELF: [GTTMMADR_LSB + 2BF20h] + 6500h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

31 28 24 20 16 12 8 4 0
00O0OOOOOOOOOO|O0OO0OOOOOO|OOOOOOOOBO0OO0ODO
[a) =z —
> 2 o
g = <
) [

L 24 L
o = 7

7 o
O
Bit Default Description
Range | & Access P
31:14 Ob RESERVED: Reserved.
RW
ob CSPWRDWNEN: 1 = Display FIFO can go into max_fifo configuration if only
15 RW one plane A/B is enabled and all other planes, including overlay, are off. 0 =
Do not put display FIFO in max_fifo configuration
Ob RESERVED_1: Reserved.
14:0 RW

Datasheet
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3.1.39

MI_ARB—Offset 6504h

Display Arbiter

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

3.1.40

MI_ARB: [GTTMMADR_LSB + 2BF20h] + 6504h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

31 28

00O0O0OOOOOOOOOOOOOOOOOOOOOO0O0O0O0]O

24 20 16 12 8 4

o

o
o

RESERVED

RESERVED_1

DISPLAY_TRICKLE_FEED_DISABLE| ©

Bit Default Description
Range | & Access P
31:3 0b RESERVED: Reserved.

' RW

N 0Ob DISPLAY_TRICKLE_FEED_DISABLE: 1 Disable (Turn off trickle feed
RW Display request). 0 Enable (Default)
Ob RESERVED_1: Reserved.

1:0 RW

CZCLK_CDCLK_FREQ_RATIO—Offset 6508h

Display CZCLK/CDCLK FREQ Ratio for RMBUS sync

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

80

CZCLA(_CDCLK_FREQ_RATIO: [GTTMMADR_LSB + 2BF20h] +
6508

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000077h
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Bit Default Description
Range | & Access P
0b RESERVED: Reserved.
31:9
RO
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Bit Default Description
Range | & Access P
DISPLAY_CDCLK_FREQUENCY_ENCODING: DISPLAY CDCLK
FREQUENCY ENCODING (* symbol frequencies are POR)
I
| |=====CDCLK FREQ.======|===CDCLK DEVIDE
RATIO===|==CD REGISTER
===5KU266====|====5SKU333===|==
========================x|
= |===VCO 800=|===VCO
1600==|====VCO 2000=|===QUAL GEN=|
|======================|========================
|========================|====(MHz)==|===(MHz)=====
I
=========b=====z=======|=====267%==|=====533=====|=
====667=====|======5=====|
I
|
|======5'b00111========|===========4============|==
=========f============|=====200%==|=====400=====|=
00111b ====500=====|======7=====|
84 ro I
|
|======5'b01000========|=========4'5============|==
=========7============|=====178===|=====356=====|=
====444=====|======8=====|
I
- Datasheet]
=========Q=====z========|=====160===|=====320%====|=
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Bit Default Description
Range | & Access P
CORE_CLOCK_CZCLK_FREQUENCY_ENCODING: CORE CLOCK (CZCLK)
FREQUENCY ENCODING (* symbol are POR freq for each SKU)
I
| |=====CZCLK FREQ.======|===CZCLK DEVIDE
RATIO===|==CZ REGISTER
0111b ,
3:0 RO | 5'b00101 | 3 |

|======5'D01000========|=========4 5============|==
=========7============|=====178===|=====356=====|=
====444=====|======8=====|

|

- 83
|======5'D01001========|===========5============|==
=========9============|=====160===|=====320=====|=
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3.1.41

GCI_CONTROL—Offset 650Ch

GCI Control Register.

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

84

GCI_CONTROL: [GTTMMADR_LSB + 2BF20h] + 650Ch

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00004000h
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Bit Default Description
Range | & Access P
PFI_CREDIT_INFO_TO_BE_SENT_TO_PONDICHERRY_PFI: Others =
ob reserved 0111 = 15 credits 0110 = 14 credits 0101 = 13 credits 0100 = 12
31:28] RW credits 0011 = 11 credits 0010 = 10 credits 0001 = 9 credits 0000 = 8
credits available to PND (default) Based on the czclk/cdclk ratio, display
driver has to determine the appropriate PFI credits to be used
FORCE PFI CREDIT RESEND TO SSA
(FORCE_PFI_CREDIT_RESEND_TO_SSA): 0 = Disable PFI credit to
ob resend to SSA. Hardware is responsible to clear this bit after the PFI credit
27, RW initialization request is sent. 1 = Enable PFI credit to resend to SSA. When
driver sets this bit, Display PFI request engine will resend the new PFI credit
bit [31:28] to SSA. Hardware is responsible to clear this bit after the PFI
credit initialization request is sent.
26:25 F({)\:)V RESERVED: Reserved.
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Bit Default Description
Range | & Access
Y Ob AES_CLK_GATING_DISABLE: 0 = Enable clock gating for AES clock
RW (default) 1 = Disable clock gating for AES clock
23:15 Ob RESERVED_1: Reserved.
RW
VGA_FAST_MODE_DISABLE: 0 = Fast Mode enabled. The Gfx mem arbiter
can accept a vga display read request every clock. Note that the HP Address
1b (G_HP_CONTROL[28:24]) and ID (G_HP_CONTROL[21:16]) FIFO depths
14 RW must be set to a value greater than 1 when Fast Mode is enabled. 1 = Fast
Mode disabled. (default) The Gfx mem arbiter can accept a vga display read
request every other clock Programming note: VGA FAST MODE is not
supported in VLVP.
REQUEST_LATENCY_OVERRIDE: If bit 3 of this register is set, the 10-btt
Request Latency Override value programmed here is used as the latency
offset from the global timer for requests that win arbitration. If bit 3 is not
ob set, normal request latency from streamers is used. Programming note: This
13:4 RW value should not be larger than the actual required request latency.
Otherwise, it will cause underrun. The guideline is to use latency corresponds
to low watermark level or even smaller. When this field is used, the actual
request latency is defeatured, either zero or a small value is used but still not
causing underrun.
REQUEST_LATENCY_OVERRIDE_ENABLE: 1 = Request Latency Override
3 Ob values in bit[13:4] is used as the latency offset from global timer 0 =
RW Request Latency Override values is disabled. Normal request latency from
streamer is used. (default)
5 0b AES_DECRYPTION_BYPASS_ENABLE: 0 = AES decryption engine is
RW enabled (Default) 1 = AES decryption engine is bypassed
FORCE_AES_SESSION_KEYS_RESEND_TO_AES_BLOCK: 0 = Disable
sending AES session keys to AES when going from Panel Self Refresh (PSR)
inactive to PSR active mode (Default). Hardware is responsible to clear this
1 Ob bit after this bit is set to resend the session keys. 1 = Enable sending AES
RW session keys to AES engine when going from PSR inactive to PSR active
mode. When driver sets this bit, PAVP engine will resend the session keys to
AES engine. Hardware is responsible to clear this bit after the session keys
are sent.
o 0Ob HP_ARBITRATION_MODE: 0 = Select hierarchical arbiter 1 = Select
RW backup round robin arbiter

3.1.42 GMBUSFREQ—Offset 6510h

GMBUS frequency binary encoding GMBUS Frequency Binary Encoding Register.

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

GMBUSFREQ: [GTTMMADR_LSB + 2BF20h] + 6510h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 000000A0h

Datasheet

85



3.1.43

31 28

24 20 16 12 8 4 0

00O0O0OOOOOOOOOOO0OOOOOOOOO0OOO1 O1CO00O0O0C0O0

Q

RESERVED_
Y_CDFRE

_FREQUENC

CMBUS_CDCLK_FRE

Bit Default
Range | & Access

Description

31:10 Ob RESERVED_: Reserved.
RW
CMBUS_CDCLK_FREQUENCY_CDFREQ: Programming note: bit[9:2]
001010000|should be programmed to the number of cdclk that generates 4MHz
9:0 Ob reference clock freq which is used to generate GMBus clock. This will vary
RW with the cdclk freq. Programming note: For hot plug detect on exact 100ms

as long pulse, driver shall program [9:0] = cdclk_1.01

DPALETTE_A—Offset AOOOh

Pipe A Display Palette

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

86

DPALETTE_A: [GTTMMADR_LSB + 2BF20h] + A000h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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Bit Default Description
Range | & Access P
31:24 0b RESERVED: (read only).
RW
0Ob PIPE_A_RED_PALETTE_ENTRY: 8-bit entries per red color channel in the
23:16
RW palette
15:8 0b PIPE_A_GREEN_PALETTE_ENTRY: 8-bit entries per green color channel
' RW in the palette
2:0 Ob PIPE_A_BLUE_PALETTE_ENTRY: 8-bit entries per blue color channel in
' RW the palette
DPALETTE_B—Offset A800h

Pipe B Display Palette

Access Method

Type: Memory Mapped 1I/0 Register

(Size: 32 bits)

Datasheet

DPALETTE_B: [GTTMMADR_LSB + 2BF20h] + A800h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

87



3.1.45

31 28 24 20 16 12 8 4 0
oooooooooooo‘o0000000|00000000‘0000
o x x x
> [ = [

x = z zZ
w w w w
n | | |
L i L L
& = = E

w i w
- - -
§| g| E|
[a) =2 w
2 3 >
m' % mI
u.|I ! ml
= ", W
o
Bit Default Description
Range | & Access P
31:24 0b RESERVED: Read Only.
RW
Ob PIPE_B_RED_PALETTE_ENTRY: 8-bit entries per red color channel in the
23:16
RW palette
15:4 Ob PIPE_B_GREEN_PALETTE_ENTRY: 8-bit entries per green color channel
' RW in the palette
7:0 Ob PIPE_B_BLUE_PALETTE_ENTRY: 8-bit entries per blue color channel in
' RW the palette

MIPIA_DEVICE_READY_REG—Offset BOOOh
MIPI A Device Ready Register

Access M

ethod

Type: Memory Mapped I/O Register

(Size: 32 bits)
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MIPIA_DEVICE_READY_REG: [GTTMMADR_LSB + 2BF20h] +
BO0OOh

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

00O0O

31 28
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24 20 16 12 8 4

o

o
o
o

RESERVED

ULPS_STATE

DEVICE_READY

BUS_POSSESSION| ©
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Bit
Range

Default
& Access

Description

0b
RW

RESERVED: Reserved.

0b
RW

BUS_POSSESSION: BUS possession for mipiA

2:1

Ob
RW

ULPS_STATE: ULPS state for mipi pipe A

0b
RW

DEVICE_READY_: Set by the processor to inform that device is ready

3.1.46 MIPIA_INTR_STAT_REG—Offset B004h

interrupt stat reg for mipi pipe A

Access Method

Type: Memory Mapped I/O Register

MIPIA_INTR_STAT_REG: [GTTMMADR_LSB + 2BF20h] + B004h

(Size: 32 bits)
GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h
Default: 00000000h
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Bit Default Description
Range | & Access P
31 0b TEARING_EFFECT: Set to indicate that tearing effect trigger message is
RW Received
Ob SPL_PKT_SENT_INTERRUPT: Set to confirm the transmission of the DPI
30 T . . . .
RW event specific commands set in the dpi control and dpi data register
Datasheet 89



90

ntel.

Bit Default Description
Range | & Access P
GEN_READ_DATA_AVAIL: Set to indicate that the requested data for a
0b . X X : - X
29 RW Generic Read request is available in the buffer i.e., generic read response
data is available in the read FIFO
P Ob LP_GENERIC_WR_FIFO_FULL: Set to indicate that the LP generic write
RW fifo is full
>7 Ob HS_GENERIC_WR_FIFO_FULL: Set to indicate that the HS generic write
RW fifo is full
26 Ob RX_PROT_VIOLATION: Set if DSI protocol violation error is reported in the
RW acknowledge packet by the display device
25 Ob RX_INVALID_TX_LENGTH: Set if invalid transmission length error is
RW reported in the acknowledge packet by the display device
24 Ob ACK_WITH_NO_ERROR: Set if acknowledge trigger message is received
RW with out any error
23 Ob TURN_AROUND_ACK_TIMEOUT: Set if a turn around acknowledgement
RW sequence is not received from the display device
2 Ob LP_RX_TIMEOUT: Set if a low power reception count expires this interrupt
RW is generated
51 0b HS_TX_TIMEOUT: Set if a high speed transmission prevails for more than
RW the expected count value this interrupt is raised
20 Ob DPI_FIFO_UNDERRUN: Set to '1' if there is no data in the dpi fifo to make
RW a in time delivery of the pixel data to the DSI receiver
19 Ob LOW_CONTENTION: Set to '1' if a LP low fault is registered by at the D-
RW PHY contention detector
18 Ob HIGH_CONTENTION: Set to '1' if a LP high fault is registered by at the D-
RW PHY contention detector
17 Ob TXDSI_VC_ID_INVALID: Set to '1' if the received virtual channel ID is
RW invalid
" ob TXDSI_DATA_TYPE_NOT_RECOGNISED: Set to '1' if the received data
RW type is not recognized
15 Ob TXCHECKSUM_ERROR: Set to '1' if the computed CRC differs from the
RW received CRC value during the reception of packets by Arasan_DSI host.
b TXECC_MULTIBIT_ERROR: Set to '1' if there is no ECC correction for the
14 packet or there are more than 2 bit errors in the packet received by
RW
Arasan_DSI_host
ob TXECC_SINGLE_BIT_ERROR: Set to '1' if ECC syndrome was computed
13 and is corrected for one bit error during the reception of packets by the
RW
Arasan_DSI_host
12 Ob TXFALSE_CONTROL_ERROR: Set to '1' if a control error is observed on the
RW lanes by the Arasan_DSI_host
b RXDSI_VC_ID_INVALID: Set to 'l' if the virtual channel ID is invalid by
11 RW the display device is reported in the Acknowledge packet by the display
device
ob RXDSI_DATA_TYPE_NOT_RECOGNISED: Set to '1' if the data type is not
10 RW recognized by the display device is reported in the Acknowledge packet by

the display device
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Bit Default Description
Range | & Access P
ob RXCHECKSUM_ERROR: Set to '1' if the computed CRC differs from the
9 RW received CRC value and is reported in the Acknowledge packet by the display
device
ob RXECC_MULTIBIT_ERROR: Set to '1' if there is no ECC correction for the
8| RW packet or there are more than 2 bit errors in the packet is reported in the
Acknowledge packet by the display device
ob RXECC_SINGLE_BIT_ERROR: Set to '1l' if ECC syndrome was computed
7 RW and corrected for one bit error is reported in the Acknowledge packet by the
display device
q 0Ob RXFALSE_CONTROL_ERROR: Set to '1' if a control error is reported in the
RW Acknowledge packet by the display device
RXHS_RECEIVE_TIMEOUT_ERROR: Set to '1' if the high speed receive
0Ob . . . .
5 RW timer value expires and data transfer lasts on the data lane is reported in the
Acknowledge packet by the display device
ob RX_LP_TX_SYNC_ERROR: Set to '1' if Low power transmission sync error
4 RW occurs in the display device and is reported in the Acknowledge packet by the
display device
b RXESCAPE_MODE_ENTRY_ERROR: Set to '1' if Escape Mode Entry
3 RW command is not understandable by the display device and is reported in the
Acknowledge packet by the display device
5 Ob RXEOTSYNCERROR: RX eot sync Error
RW
1 Ob RXSOTSYNCERROR: Set to '1' if a start of transmission synchronisation
RW error is reported in the Acknowledge packet by the display device
o 0b RXSOTERROR: Set to '1' if a start of transmission error is reported in the
RW Acknowledge packet by the display device

3.1.47 MIPIA_INTR_EN_REG—Offset BOO8h

mipi pipe A interrupt enable register

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

MIPIA_INTR_EN_REG: [GTTMMADR_LSB + 2BF20h] + BO08h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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Bit Default Description
Range | & Access P
31 0b TEARING_EFFECT (RESERVED): set to enable tearing effect interrupt
RW
ob SPL_PKT_SENT_INTERRUPT: Set to enable the confirmation of
30 RW transmission of the DPI event specific commands set in the dpi control and
dpi data register
29 Ob GEN_READ_DATA_AVAIL: Set to enable Generic Read available interrupt
RW
58 Ob LP_GENERIC_WR_FIFO_FULL: Set to indicate that the LP generic write
RW fifo is full
27 Ob HS_GENERIC_WR_FIFO_FULL: Set to indicate that the HS generic write
RW fifo is full
26 Ob RX_PROT_VIOLATION: Set to enable protocol violation error
RW
25 Ob RX_INVALID_TX_ LENGTH: Set to enable invalid transmission length error
RW
>4 Ob ACK_WITH_NO_ERROR: Set to enable acknowledge trigger message
RW reception with out any error
23 Ob TURN_AROUND_ACK_TIMEOUT: Set to enable turn around
RW acknowledgement ,sequence timeout
2 0b LP_RX_TIMEOUT: Set to enable low power reception count time outs
RW
21 0b HS_TX_TIMEOUT: Set to enable a high speed transmission timeout
RW
20 Ob DPI_FIFO_UNDERRUN: Set to enable if there is no data in the dpi fifo to
RW make a in time delivery of the pixel data to the DSI receiver
19 0b LOW_CONTENTION: Set to enable a LP low fault interrupt
RW
18 0b HIGH_CONTENTION: Set to enable a LP high fault interrupt
RW
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Bit Default Description
Range | & Access P
17 Ob TXDSI_VC_ID_INVALID: Set to enable the interrupt if the received
RW packets virtual channel ID is invalid
16 0b TXDSI_DATA_TYPE_NOT_RECOGNISED: Set to enable the interrupt if
RW the received packets data type is not recognized
15 0b TXCHECKSUM_ERROR: Set to enable the interrupt if the computed CRC
RW differs from the received CRC value for the received packets
ob TXECC_MULTIBIT_ERROR: Set to enable the interrupt if there is no ECC
14 correction for the packet or there are more than 2 bit errors in the packet
RW -
received by Arasan DSI host
TXECC_SINGLE_BIT_ERROR: Set to enable the interrupt if ECC syndrome
0b ! . . .
13 RW was computed and is corrected for one bit error during the reception of
packets by the Arasan DSIhost
12 Ob TXFALSE_CONTROL_ERROR: Set to enable the interrupt for the control
RW error.,observed on the lanes by the Arasan_DSI_host
11 0b RXDSI_VC_ID_INVALID: Set to enable the interrupt for invalid virtual
RW channel ID in the acknowledgment packet reports
10 0b RXDSI_DATA_TYPE_NOT_RECOGNISED: Set to enable the interrupt for
RW the un recognized data type in the acknowledgment packet reports
9 Ob RXCHECKSUM_ERROR: Set to enable the interrupt for the computed CRC
RW differs from the received CRC value in the acknowledgment packet reports
ob RXECC_MULTIBIT_ERROR: Set to enable the interrupt for no ECC
8| RW correction for the packet or there are more than 2 bit errors reported in the
acknowledgment packet
RXECC_SINGLE_BIT_ERROR: Set to enable the interrupt for ECC
0Ob . . .
7 RW syndrome computation and one bit error correction for the acknowledgment
packet
0Ob RXFALSE_CONTROL_ERROR: Set to enable the interrupt for control error
6 .
RW in the acknowledgment packet reports
q 0b RXHS_RECEIVE_TIMEOUT_ERROR: Set to enable the interrupt for the
RW high speed receive timeout Error in the acknowledgment packet reports
4 Ob RX_LP_TX_SYNC_ERROR: Set to enable the interrupt for Low power
RW transmission sync error in the acknowledgment packet reports
3 Ob RXESCAPE_MODE_ENTRY_ERROR: Set to enable the interrupt for Escape
RW Mode Entry command error in the acknowledgment packet reports
) Ob RXEOTSYNC_ERROR: Set to enable the interrupt for End of transmission
RW synchronisation Error in the acknowledgement packet reports
0Ob RXSOTSYNC_ERROR: Set to enable the interrupt for start of transmission
1 . - .
RW synchronisation error in the acknowledgement packet reports
Ob RXSOT_ERROR: Set to enable the interrupt for start of transmission error in
0
RW the acknowledgment packet reports

3.1.48 MIPIA_DSI_

FUNC_PRG__REG—Offset BOOCh

mipi pipe A dsi function program register
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Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

MIPIrI]\_DSI_FUNC_PRG_REG: [GTTMMADR_LSB + 2BF20h] +
BOOC

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000001h
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Bit Default Description
Range | & Access P
31:16 Ob RESERVED: Reserved.
RW
ob SUPPORTED_DATA_WIDTH_IN_COMMAND_MODE: 000 --) Reserved,
15:13 RW 001 --) 16 bit data , 010 --) 9 bit data , 011 --) 8 bit data , 100 --) option 1
: 101 --) option 2 : 110 to 111 --) Reserved
12:11 Ob RESERVED_1: Reserved.
RW
ob SUPPORTED_FORMAT_IN_VIDEO_MODE: Supported color format, 0001
10:7 RW --) RGB565, 0010 --) RGB666, 0011 --) RGB 666 loosely packed format,
0100 --) RGB888
6:5 Ob CHANNEL_NUMBER_FOR_COMMAND_MODE: Virtual channel number for
' RW command mode is programmed by the processor
4:3 Ob CHANNEL_NUMBER_FOR_VIDEO_MODE: Virtual channel number for
' RW command mode is programmed by the processor
2:0 001b DATA_LANES_PRG_R_EG: Number of data lanes to be supported is
' RW programmed by the processor
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3.1.49 MIPIA_HS_TX_TIMEOUT_REG—Offset BO10h

mipi piepe A HS TX time-out register

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

MIPIhA_HS_TX_TIMEOUT_REG: [GTTMMADR_LSB + 2BF20h] +
B0O10

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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Bit Default Description
Range | & Access P
31:24 Ob RESERVED: Reserved.
RW
HIGH_SPEED_TX_TIMEOUT_COUNTER: The maximum duration allowed
23:0 0b for the DSI host ,to remain in high speed mode for a transmission. If the
' RW counter expires, HS mode is terminated with EOT and the lanes enter stop
state

3.1.50 MIPIA_LP_RX_TIMEOUT_REG—Offset BO14h

mipi pipe A LP RX timeout register

Access Method

Type: Memory Mapped 1I/0 Register

(Size: 32 bits)

M(I][PIrI]\_LP_RX_TIMEOUT_REG: [GTTMMADR_LSB + 2BF20h] +
B014

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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RESERVED

LOW_POWER_RECEPTION_TIMEOUT_COUNTER

Bit Default

Range | & Access Description

0b RESERVED: Reserved.

31:24 RW
ob LOW_POWER_RECEPTION_TIMEOUT_COUNTER: Timeout value to be
23:0 RW checked for received short packets .If the timer expires the DSI Host enters

stop state

3.1.51 MIPIA_TURN_AROUND_TIMEOUT_REG—Offset BO18h
mipi pipe A turn around timeout register

Access Method

Type: Memory Mapped I/O Register MIPIA_TURN_AROUND_TIMEOUT_REG: [GTTMMADR_LSB +
(Size: 32 bits) 2BF20h] + B018h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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31 28 24 20 16 12 8 4 0
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RESERVED

TURN_AROUND_TIMEOUT_REGISTER

Bit Default

Range | & Access Description

0b RESERVED: Reserved.
RW

ob TURN_AROUND_TIMEOUT_REGISTER: Timeout value to be checked after
5:0 RW the DSI host makes a turn around in the direction of transfers. If the timer
expires the DSI Host enters stop state

3.1.52 MIPIA_DEVICE_RESET_TIMER—Offset BO1Ch

mipi pipe A device reset timer

Access Method

Type: Memory Mapped 1I/0 Register MIPIA_DEVICE_RESET_TIMER: [GTTMMADR_LSB + 2BF20h] +
(Size: 32 bits) BO1Ch

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

31 28 24 20 16 12 8 4 0

00O0O0OOOOOOOOOOOOO|OOOOOO0OOOOOOOOOO0OO

RESERVED

DEVICE_RESET_TIMER
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Bit Default Description
Range | & Access P
31:16 Ob RESERVED: Reserved.
RW
ob DEVICE_RESET_TIMER: Timeout value to be checked for device to be
15:0 RW reset after issuing reset entry command. If the timer expires the DSI Host

enters normal operation

MIPIA_DPI_RESOLUTION_REG—Offset BO20h

mipi piepe A DPI Resolution reg

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

MIPIA_DPI_RESOLUTION_REG: [GTTMMADR_LSB + 2BF20h]
+ B020h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

3.1.54
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Bit Default Description
Range | & Access P
31:16 0b VERTICAL_ADDRESS: Shows the vertical address count in lines
' RW
15:0 Ob HORIZONTAL_ADDRESS: Shows the horizontal address count in pixels
' RW

MIPIA_DBI_RESOLUTION_REG—Offset B024h

mipi A DBI resolution reg

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

98

MIPIA_DBI_RESOLUTION_REG: [GTTMMADR_LSB + 2BF20h]
+ B024h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h
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Default: 00000000h

31 28

00O0O0O0O0O

24 20 16 12 8 4 0
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RESERVED

DBI_FIFO_THRTL

Bit Default
Range | & Access

Description

31:2) 0b RESERVED: Reserved.
' RW
DBI_FIFO_THRTL: DBI FIFO's watermark can be set using the following
1:0 0b bits so as to enable dbi_stall de-assertion whenever the below FIFO condition
' RW is reached: 00 - (1/2) DBI fifo empty 01 - (1/4) DBI fifo empty 10 - 7

locations are empty 11 - Reserved

3.1.55 MIPIA_HORIZ_SYNC_PADDING_COUNT—Offset B0O28h

mipi A horizontal sync padding out

Access Method

Type: Memory Mapped I/O Register
(Size: 32 bits)

MIPIA_HORIZ_SYNC_PADDING_COUNT: [GTTMMADR_LSB +
2BF20hT + B028h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

31 28
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HORIZONTAL_SYNC_PADDING_COUNT
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Bit Default

Range | & Access Description

Ob RESERVED: Reserved.
RW

0b HORIZONTAL_SYNC_PADDING_COUNT: Shows the horizontal sync
RW padding value in terms of txbyteclkhs

31:16

3.1.56 MIPIA_HORIZ_BACK_PORCH_COUNT—Offset BO2Ch

mipi pipe A horizontal back porch counter

Access Method

Type: Memory Mapped I/O Register MIPIA_HORIZ_BACK_PORCH_COUNT: [GTTMMADR_LSB +
(Size: 32 bits) 2BF20h] + B02Ch

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32

bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

31 28 24 20 16 12 8 4 0
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RESERVED

HORIZONTAL_BACK_PORCH_COUNT

Bit Default

Range | & Access Description

0b RESERVED: Reserved.
RW

Ob HORIZONTAL_BACK_PORCH_COUNT: Shows the horizontal back porch
RW value in terms of txbyteclkhs

31:16

3.1.57 MIPIA_HORIZ_FRONT_PORCH_COUNT—Offset BO30h

mipi pipe A horizontal front porch counter

Access Method
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Type: Memory Mapped I/O Register

(Size: 32 bits)

MIPIA_HORIZ_FRONT_PORCH_COUNT: [GTTMMADR_LSB +
2BF20h] + BO30h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

31 28 24 20 16 12 8 4 0
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Bit Default Description
Range | & Access P
31:16 0b RESERVED: Reserved.
RW
0b HORIZONTAL_FRONT_PORCH_COUNT: Shows the horizontal front porch
15:0 .
RW value in terms of txbyteclkhs

3.1.58 MIPIA_HORIZ_ACTIVE_AREA_COUNT—Offset B0O34h

mipi A horizontal active area counter

Access Method

Type: Memory Mapped 1I/0 Register

(Size: 32 bits)

MIPIA_HORIZ_ACTIVE_AREA_COUNT: [GTTMMADR_LSB +
2BF20h] + B034h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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3.1.59

31 28 24 20 16 12 8 4 0
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Bit Default Description
Range | & Access P
31:16 Ob RESERVED: Reserved.
RW
Ob HORIZONTAL_ACTIVE_AREA_COUNT: Shows the horizontal active area
15:0 .
RW value in terms of txbyteclkhs

MIPIA_VERT_SYNC_PADDING_COUNT—Offset BO38h

mipi pipe A vertical sync padding counter

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

102

MIPIA_VERT_SYNC_PADDING_COUNT: [GTTMMADR_LSB +
2BF20h] + B038h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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00O0O
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intel.

24 20 16 12 8 4 0

RESERVED

VERTICAL_SYNC_PADDING_COUNT

Bit

Default

Range | & Access

Description

31:16 0b RESERVED: Reserved.
RW
15:0 0Ob VERTICAL_SYNC_PADDING_COUNT: Shows the vertical sync padding
' RW value in terms of lines

3.1.60 MIPIA_VERT_BACK_PORCH_COUNT—Offset BO3Ch

mipi pipe A vertical back portch counter

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

MIPIA_VERT_BACK_PORCH_COUNT: [GTTMMADR_LSB +
2BF20h] + BO3Ch

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

31 28

00O0O

24 20 16 12 8 4 0

00O0O0OOOOOOOOOOOOOOOOO|OO0OO0OO0OO0CO
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RESERVED

VERTICAL_BACK_PORCH_COUNT
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Bit Default

Range | & Access Description

Ob RESERVED: Reserved.
RW

Ob VERTICAL_BACK_PORCH_COUNT: Shows the vertical back porch value in
RW terms of lines

31:16

3.1.61 MIPIA_VERT_FRONT_PORCH_COUNT—Offset BO40h

mipi pipe A vertical front portch counter

Access Method

Type: Memory Mapped I/O Register MIPIA_VERT_FRONT_PORCH_COUNT: [GTTMMADR_LSB +
(Size: 32 bits) 2BF20h] + B040h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

31 28 24 20 16 12 8 4 0

00O0OO0OOOOOOOOOO0OOOOOOOOOOO0OOOOOOOCDO

RESERVED

VERTICAL_FRONT_PORCH_COUNT

Bit Default

Range | & Access Description

31:16 Ob RESERVED: Reserved.
RW
15:0 Ob VERTICAL_FRONT_PORCH_COUNT: Shows the vertical front porch value
' RW in terms of lines

3.1.62 MIPIA_HIGH_LOW_SWITCH_COUNT—Offset B044h

mipi A high low switch count

Access Method
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Type: Memory Mapped I/O Register

(Size: 32 bits)

Datasheet

MIPIA_HIGH_LOW_SWITCH_COUNT: [GTTMMADR_LSB +
2BF20h] + B044h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

31 28 24 20 16 12 8 4 0
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Bit Default Description
Range | & Access P
31:16 0b RESERVED: High speed to low power or Low power to high speed switching
' RW time in terms of txbyteclkhs
ob HIGH_SPEED_TO_LOW_POWER_OR_LOW_POWER_TO_HIGH_SPEED
15:0 RW _SWITCH_COUNT: High speed to low power or Low power to high speed

switching time in terms of txbyteclkhs
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3.1.63

MIPIA_DPI_CTRL_REG—Offset B0O48h

mipi A dpi ctrl register

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

3.1.64

106

MIPIA_DPI_CTRL_REG: [GTTMMADR_LSB + 2BF20h] + B048h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

31 28 24 20 16 12 8 4 0
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Bit Default Description
Range | & Access P
. 0b RESERVED:
31:8| RW
; 0b RSTTRG: mipi A dpi ctrl reg RSTTRG
RW
ob HS_LP: Set to '0' to indicate the special packets are sent through the DSI
6) RW link using HS transmission and set to '1' to indicate that the special packets
are sent through the DSI link using low power mode
g Ob BACK_LIGHT_OFF: Set to '1' to indicate a backlight OFF short packet has
RW to be packetised for the DPI's virtual channel
4 Ob BACK_LIGHT_ON: Set to '1' to indicate a backlight ON short packet has to
RW be packetised for the DPI's virtual channel
3 Ob COLOR_MODE_OFF: Set to '1' to indicate a color mode OFF short packet
RW has to be packetised for the DPI's virtual channel
) Ob COLOR_MODE_ON: Set to '1' to indicate a color mode ON short packet has
RW to be packetised for the DPI's virtual channel
1 Ob TURN_ON: Set to '1' to indicate a turn on short packet has to be packetised
RW for the DPI's virtual channel
o Ob SHUT_DOWN: Set to '1' to indicate a shut down short packet has to be
RW packetised for the DPI's virtual channel
MIPIA_DPI_DATA_REGISTER—Offset BO4Ch

mipi A dpi data register

Access Method
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Type: Memory Mapped I/O Register MIPIA_DPI_DATA_REGISTER: [GTTMMADR_LSB + 2BF20h] +

(Size: 32 bits)

B04Ch

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)

GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

31 28 24 20 16 12 8 4 0

0000000000000000000000000000‘0000

RESERVED

COMMAND_BYTE

Bit Default

Range | & Access Description

0b RESERVED: Reserved.
RW

COMMAND_BYTE: Command Byte to represent the new or not defined

Ob command bytes usage for special features representation. [Like backlight ON
RW and OFF]. This register should be programmed before the DPI control
register is being programmed for backlight ON/OFF

5:0|

3.1.65 MIPIA_INIT_COUNT_REGISTER—Offset BO50h
mipi A init count register
Access Method

Type: Memory Mapped 1/O Register MIPIA_INIT_COUNT_REGISTER: [GTTMMADR_LSB + 2BF20h]

(Size: 32 bits)

Datasheet

+ B050h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)

GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

31 28 24 20 16 12 8 4 0

00O0O0OOOOOOOOOO0OOOOOOOOOOOOOOOO0O0O0OO

RESERVED

MASTER_INIT_TIMER
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Bit Default

Range | & Access Description

Ob RESERVED: Reserved.

31:16 RW
ob MASTER_INIT_TIMER: Counter value in terms of low power clock to
15:0 RW initialise the DSI Host IP [ TINT] that drives a stop state on the mipi's D-PHY

bus

3.1.66 MIPIA_MAX_ RETURN_PKT_SIZE_REGISTER—Offset
B054h

mipi A max return pkt size register

Access Method

Type: Memory Mapped I/O Register MIPIA_MAX_RETURN_PKT_SIZE_REGISTER:
(Size: 32 bits) [GTTMMADR_LSB + 2BF20h] + B054h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

31 28 24 20 16 12 8 4 0

00O0O0OOOOOOOOO|OOOOOOOOOOOOO0O0OOOO0OO0ODO

RESERVED

MAX_RETURN_PKT_SIZE

Bit Default

Range | & Access Description

0b RESERVED: Reserved.

31:10
RW

MAX_RETURN_PKT_SIZE: Set the count value in bytes to collect the

(0]5) . . . R

9:0 RW return data packet for reverse direction data flow in data lane0 in response
to a DBI read operation

3.1.67 MIPIA_VIDEO_MODE_FORMAT_REGISTER—Offset BO58h

mipi A video mode format register

Access Method

108 Datasheet



Type: Memory Mapped I/O Register

(Size: 32 bits)

intel.

MIPIA_VIDEO_MODE_FORMAT_REGISTER: [GTTMMADR_LSB
+ 2BF20h] + BO58h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

28

31

00O0O

00O0O0OOOOOOOOOOOOOOOOOOOOO

24 20 16 12 8

IS
=)

o
o

RESERVED
IP_TG_CONFIG| @

MIPIA_DISABLE_VIDEO_BTA| ©

VIDEO_MODE_FMT

RANDOM_DPI_DISPLAY_RESOLUTION_DEFEATURE| ©

Bit Default Description
Range | & Access
. 0b RESERVED: Reserved.
31:5
RW
RANDOM_DPI_DISPLAY_RESOLUTION_DEFEATURE: Set by the
4 0b processor to support random DPI display resolution 0 - random DPI display
RW resolution support disabled. 1 - random DPI display resolution support
enabled.
MIPIA_DISABLE_VIDEO_BTA: Set by the processor to inform the DSI
3 0b controller to disable the BTA sent at the last blanking line of VFP. By default,
RW this bit is set to 0.0 BTA sending at the last blanking line of VFP is enabled. 1
BTA sending at the last blanking line of VFP is disabled.
IP_TG_CONFIG: Set by the processor to inform that the DSI controller
should discontinue the DPI transfer after the last line of the VFP after
ob ip_tg_enable deassertion. By default, this bit is set to 0. 0 - After
2| RW ip_tg_enable deassertion, DSI Tx controller stops the DPI transfer
immediately after the current packet is transmitted. 1 - After ip_tg_enable
deassertion, DSI Tx controller discontinues the DPI transfer after the last line
of the VFP

Datasheet
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3.1.68

Bit

Default

Range | & Access

Description

1:0

Ob
RW

VIDEO_MODE_FMT: Sets the Video mode format (packet sequence) to be
supported in DSI. In Non Burst Mode, in addition to programming this
register the horizontal active area count register value should also be
programmed equal to RGB word count value In Burst Mode, in addition to
programming this register the horizontal active area count register value
should also be programmed greater than the RGB word count value, leaving
more time during a scan line for LP mode (saving power) or for multiplexing
other transmissions onto the DSI link. 00 Reserved 01 - Non Burst Mode with
Sync Pulse 10 - Non Burst Mode with Sync events 11 - Burst Mode

MIPIA_EOT_DISABLE_REGISTER—Offset BO5Ch

mipi A eot disable register

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

110

MIPIA_EOT_DISABLE_REGISTER: [GTTMMADR_LSB +
2BF20h] + BO5Ch

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

31 28

00O0O

00O0O0OO0OOOOOOOOOOOOOOO0OO

24 20 16 12 8

IS
o

EOT_DIS| ©

RESERVED

HS_TX_TIMEOUT_ERROR_RECOVERY_DISABLE| ©

LOW_CONTENTION_RECOVERY_DISABLE| ©

HIGH_CONTENTION_RECOVERY_DISABLE| ©

TXDSI_TYPE_NOT_RECOGNISED_ERROR_RECOVERY_DISABLE| ©

TXECC_MULTIBIT_ERR_RECOVERY_DISABLE| ©

CLOCKSTOP| ©

LP_RX_TIMEOUT_ERROR_RECOVERY_DISABLE| ©
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Bit
Range

Default
& Access

Description

0b
RW

RESERVED: Reserved.

0b
RW

LP_RX_TIMEOUT_ERROR_RECOVERY_DISABLE: Set by the processor
to enable or disable the LP_Rx_timeout error recovery if the processor clears
LP_Rx_timeout error interrupt. 0 - LP_Rx_timeout error recovery action will
be taken by the DSI Tx controller if the processor clears the LP_Rx_timeout
error interrupt. 1 - If the processor clears the LP_Rx_timeout error interrupt,
LP_Rx_timeout error recovery action will not happen in DSI Tx controller. LP
Rx timeout error interrupt will act as an informative interrupt

Ob
RW

HS_TX_TIMEOUT_ERROR_RECOVERY_DISABLE: Set by the processor
to enable or disable the HS_Tx_timeout error recovery if the processor clears
HS_Tx_timeout interrupt. 0 - HS_Tx_timeout error recovery action will be
taken by the DSI Tx controller if the processor clears the HS_Tx_timeout
error interrupt. 1 - If the processor clears the HS_Tx_timeout error interrupt,
HS_Tx_timeout error recovery action will not happen in DSI Tx controller. HS
Tx timeout error interrupt will act as an informative interrupt

0b
RW

LOW_CONTENTION_RECOVERY_DISABLE: Set by the processor to
enable or disable the contention recovery procedure if the processor clears
Low contention interrupt. 0 - Contention recovery will happen if the
processor clears Low contention interrupt. 1 - If the processor clears the low
contention interrupt, contention recovery procedure will not be initiated by
the DSI Tx controller. Low contention interrupt will act as an informative
interrupt

Ob
RW

HIGH_CONTENTION_RECOVERY_DISABLE: Set by the processor to
enable or disable the contention recovery procedure if the processor clears
High contention interrupt. 0 - Contention recovery will happen if the
processor clears High contention interrupt. 1 - If the processor clears the
high contention interrupt, contention recovery procedure will not be initiated
by the DSI Tx controller. Ignore the High Contention Interrupt in
MIPI_INTR_STAT_REG

0b
RW

TXDSI_TYPE_NOT_RECOGNISED_ERROR_RECOVERY_DISABLE: Set
by the processor to enable or disable the error recovery action to be taken by
the DSI Tx controller if TxDSI data type not recognized error interrupt is
cleared by the processor. 0 - Error recovery action will be taken if TxDSI data
type not recognized error interrupt is cleared by the processor. 1 - If TxDSI
data type not recognized error interrupt is cleared by the processor, error
recovery action will not be taken by the DSI TX controller. Tx DSI data type
not recognized error interrupt will act as an informative interrupt

0b
RW

TXECC_MULTIBIT_ERR_RECOVERY_DISABLE: Set by the processor to
enable or disable the error recovery action to be taken by the DSI Tx
controller if Tx ECC multibit error interrupt is cleared by the processor. 0 -
Error recovery action will be taken if Tx ECC multibit error interrupt is cleared
by the processor. 1 - If Tx ECC multibit error interrupt is cleared by the
processor, error recovery action will not be taken by the DSI TX controller. Tx
multibit error interrupt will act as an informative interrupt

0b
RW

CLOCKSTOP: Set by the processor to enable or disable clock stopping
feature during BLLP timing in a DPI transfer in dual channel mode or during
DPI only mode and also when there is no traffic in the DBI interface in DBI
only enabled mode. By default this register value is 0. 0 - clock stopping
disabled 1 - clock stopping enabled
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Bit Default

Range |& Access Description

EOT_DIS: Set by the processor to enable or disable EOT short packet
transmission. By default this register value is 0. For backward compatibility

0 S\?V of earlier DSI systems, EOT short packet transmission can be disabled. 0 -
EOT short packet transmission enabled 1 - EOT short packet transmission
disabled

3.1.69 MIPIA_LP_BYTECLK_REGISTER—Offset BO60h
mipi A LP bytclk register
Access Method

Type: Memory Mapped I/O Register MIPIA_LP_BYTECLK_REGISTER: [GTTMMADR_LSB + 2BF20h]
(Size: 32 bits) + B0O60h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

31 28 24 20 16 12 8 4 0

00O0O0OO0OOOOOOOOOO0OOOOOOOOOOOO0OOOOOOODO

RESERVED

LP_BYTECLK

Bit Default

Range | & Access Description

0b RESERVED: Reserved.

31:16 RW

LP_BYTECLK: Low power clock equivalence in terms of byte clock. The
Ob value programmed in this register is equal to the number of byte clocks
RW occupied in one low power clock. This value is based on the byte clock
(txbyteclkhs) and low power clock frequency (txclkesc)

3.1.70 MIPIA_LP_GEN_DATA_REGISTER—Offset B0O64h
mipi A LP gen DATA register

Access Method

Type: Memory Mapped I/O Register MIPIA_LP_GEN_DATA_REGISTER: [GTTMMADR_LSB +
(Size: 32 bits) 2BF20h] + B064h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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31 28 24 20 16 12 8 4 0

00O0O0OOOOOOOOOOOOOOOOOOO0OOOOOOOOO0OO

LP_GEN_DATA

Bit Default

Range | & Access Description

0b LP_GEN_DATA: Data port register used for generic data transfers in low
RW power mode

3.1.71 MIPIA_HS_GEN_DATA_REGISTER—Offset BO68h
mipi A HS GEN data register
Access Method

Type: Memory Mapped 1/O Register MIPIA_HS_GEN_DATA_REGISTER: [GTTMMADR_LSB +

(Size: 32 bits)

3.1.72

Datasheet

2BF20h] + B068h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)

GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

31 28 24 20 16 12 8 4 0

000O0OOOOOOOOOO0OOOOOOOOOOOOOOOOO0O0OO0OO

HS_GEN_DATA

Bit Default

Range | & Access Description

0b HS_GEN_DATA: Data port register used for generic data transfers in low
RW power mode

MIPIA_LP_GEN_CTRL_REGISTER—Offset BO6Ch
mipi A LP Gen CTRL register

Access Method
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Type: Memory Mapped I/O Register

(Size: 32 bits)

3.1.73

MIPIA_LP_GEN_CTRL_REGISTER: [GTTMMADR_LSB +
2BF20h] + BO6Ch

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

31 28 24 20 16 12 8 4 0
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2 g z g
> 3 2 2
w o < <C
n | I [
w [a) O <
e o _ a
o <
= )
Z
>
Bit Default Description
Range | & Access P
31:24 Ob RESERVED: Reserved.
WO
WORD_COUNT: Specifies the word count for generic long packet Specifies
0b X . .
23:8| the accompanied parameters for generic short packets. Note: Invalid
WO
parameters must be set to 00h
7.6 0b VIRTUAL_CHANNEL: Used to specify the virtual channel for which the
' wo generic data transmission is intended
DATA_TYPE: Used to specify the generic data types 03h - Generic short
write, no parameters 13h - Generic short write, 1 parameter 23h - Generic
ob short write, 2 parameters 04h - Generic read, no parameters 14h - Generic
5:0 WO read, 1 parameter 24h - Generic read 2 parameter 29h - Generic long write

05h - Manufacturer DCS short write, no parameter 15h - Manufacturer DCS
short write , one parameter 06h - Manufacturer DCS read, no parameter 39h
- Manufacturer DCS long write

MIPIA_HS_GEN_CTRL_REGISTER—Offset BO70h
mipi A HS GEN CTRL register

Access Method

Type: Memory Mapped I/0O Register

(Size: 32 bits)

114

MIPIA_HS_GEN_CTRL_REGISTER: [GTTMMADR_LSB +
2BF20h] + B070h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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31 28 24 20 16 12 8 4 0
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Bit Default Description
Range | & Access P
31:24 0b RESERVED: Reserved.
wo
ob WORD_COUNT: Specifies the word count for generic long packet Specifies
23:8] the accompanied parameters for generic short packets. Note: Invalid
WO
parameters must be set to 00h
0b VIRTUAL_CHANNEL: Used to specify the virtual channel for which the
7:6| ) L. L.
e} generic data transmission is intended
DATA_TYPE: Used to specify the generic data types 03h - Generic short
write, no parameters 13h - Generic short write, 1 parameter 23h - Generic
ob short write, 2 parameters 04h - Generic read, no parameters 14h - Generic
5:0 WO read, 1 parameter 24h - Generic read 2 parameter 29h - Generic long write

05h - Manufacturer DCS short write, no parameter 15h - Manufacturer DCS
short write, one parameter 06h - Manufacturer DCS read, no parameter 39h
- Manufacturer DCS long write

3.1.74 MIPIA_GEN_FIFO_STAT_REGISTER—Offset BO74h

mipi A gen fifo stat register

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

MIPIA_GEN_FIFO_STAT_REGISTER: [GTTMMADR_LSB +
2BF20h] + BO74h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 1E060606h

Datasheet
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Bit Default e
Range | & Access Description
31:29 Ob RESERVED: Reserved.
RO
1b  |DPI_FIFO_EMPTY: Default 1
28
RO
. 1b  |DBI_FIFO_EMPTY: Default 1
RO
26 1b LP_CTRL_FIFO_EMPTY: Default 1
RO
25 1b LP_CTRL_FIFO_HALF_EMPTY: Default 1
RO
>4 0b LP_CTRL_FIFO_FULL: Default 0
RO
23:19 Ob RESERVED_1: Reserved.
RO
18 1b HS_CTRL_FIFO_EMPTY: Default 1
RO
17 1b HS_CTRL_FIFO_HALF_EMPTY: Default 1
RO
16 0b HS_CTRL_FIFO_FULL: Default O
RO
Ob RESERVED_2: Reserved.
15:11]
RO
10 1b LP_DATA_FIFO_EMPTY: Default 1
RO
9 1b LP_DATA_FIFO_HALF_EMPTY: Default 1
RO
8 0b LP_DATA_FIFO_FULL: Default 0
RO
Ob RESERVED_3: Reserved.
7:3
RO
) 1b HS_DATA_FIFO_EMPTY: Default 1
RO
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3.1.75

Bit Default
Range | & Access

Description

RO

ib  |HS_DATA_FIFO_HALF_EMPTY: Default 1

RO

0b HS_DATA_FIFO_FULL: Default O

MIPIA_HS_LS_DBI_ENABLE_REG—Offset BO78h

Note : dbi_hs_Ip_switch_reg has to be written only if DBI FIFO is empty

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

3.1.76

MIPIA_HS_LS_DBI_ENABLE_REG: [GTTMMADR_LSB +
2BF20h] + BO78h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

31 28

00O0O0OO0O0O

24 20 16 12 8 4

0|0 0O O O|O OOO|OO0OOOOOOOOOOO|O0OO0O

(=}

RESERVED

DBI_HS_LS_SWITCH_RE| ©

Bit Default
Range | & Access

Description

31:1 Ob RESERVED: Reserved.
’ RW
ob DBI_HS_LS_SWITCH_RE: Set to 1 if DBI packets have to be transmitted
0 RW in Low power mode Set to 0 if DBI packets have to be transmitted in High

speed mode

MIPIA_RESERVED—Offset BO7Ch

Reserved.

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

Datasheet

MIPIA_RESERVED: [GTTMMADR_LSB + 2BF20h] + B07Ch

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h
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Default: 00000000h

31 28 24 20 16 12 8 4 0
00 O0O0lO0OO0OOOOOOOOODOOOO0OODOB0OO0OO0DOO0O0OO00O0O0ODO0ODDO
[a)

w
>
4
w
0
w
4
Bit Default Description

Range | & Access P
0b RESERVED: Reserved.
31:0 RO

3.1.77

mipi A dphy parameter register

Access Method

MIPIA_DPHY_PARAM_REG—Offset BOS8Oh

Type: Memory Mapped I/O Register MIPIA_DPHY_PARAM_REG: [GTTMMADR_LSB + 2BF20h] +
(Size: 32 bits) BO80Oh
GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h
Default: 0B061A04h
31 28 24 20 16 12 8 4 0
oo0oo00f10110000/0110/00011/1 010/00O00O0010O00O0
) = — = [ ~N [
w = I =z z | z
> =) [a)] =) =) [a)] =)
2 8 = 3 3 : 8
0 ! i | ! i o
4 8 0n 2 8 n I
N o o N E =
| = | L
3 .
%5 (@)
Bit Default Description
Range | & Access P
31:30 0b RESERVED: Reserved.
RW
001011b |EXIT_ZERO_COUNT: THS_O_TIM_UI_CNT and THS_EXIT_TIM_UI_CNT for
29:24 .
RW dphy are programmed as exit zero count by the processor
23:21 0b RESERVED_1: Reserved.
RW
00110b |TRAIL_COUNT: TCLK_POST_TIM_UI_CNT and TCLK_TRAIL_TIM_UI_CNT
20:16 .
RW for dphy are programmed as trail count by the processor
15:8 00011010b|CLK_ZERO_COUNT: TCLK_O_TIM_UI_CNT for dphy is programmed as clk
' RW zero count by the processor
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3.1.78

Bit Default
Range | & Access

Description

7.6 Ob RESERVED_2: Reserved.
’ RW

5:0 000100b |PREPARE_COUNT: TCLK_PREP_TIM_UI_CNT and THS_PREP_TIM_UI_CNT
' RW for dphy are programmed as prepare count by the processor

MIPIA_DBI_BW_CTRL_REG—Offset B084h

mipi A DBI BW ctrl register

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

3.1.79

Datasheet

MIPIA_DBI_BW_CTRL_REG: [GTTMMADR_LSB + 2BF20h] +
B084h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

31 28

00O0O0|0O00O0

24 20 16 12 8 4 0

0|0 000(OO0CO0O0OO0OOOOOO|OO0OO0OO0OO0CO

BANDWIDTH_TIMER

Bit Default
Range | & Access

Description

Ob
RW

BANDWIDTH_TIMER: DBI Bandwidth control Register. The bandwidth
essential for transmitting 16 long packets containing 252 bytes meant for
DCS write memory command is programmed in this register in terms of byte
clocks. Based on the DSI transfer rate and the number of lanes configured
the time taken to transmit 16 long packets in a DSI stream varies. Note: The
value programmed in this timer must be greater than the actual time taken
to carry out 16 long packets transmission in DSI stream plus the time taken
to transmit two blanking packets

MIPIA_CLK_LANE_SWITCHING_TIME_CNT—Offset BO88h

mipi A clk clane switching time counter

Access Method
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Type: Memory Mapped I/O Register MIPIA_CLK_LANE_SWITCHING_TIME_CNT:
(Size: 32 bits) [GTTMMADR_LSB + 2BF20h] + B088h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

31 28 24 20 16 12 8 4 0

00O0O0OOOOOOOOOO|OOOOOOOOOOOOO0OOOO0O0OO0ODO

LS_HS_SSW_CNT

HS_LS_PWR_SW_CNT

Bit Default

Range | & Access Description

LS_HS_SSW_CNT: Low power to high speed switching time in terms byte
ob clock (txbyteclkhs). This value is based on the byte clock (txbyteclkhs) and
31:16 low power clock frequency (txclkesc). Typical value - Number of byte clocks
RW . R .
required to switch from low power mode to high speed mode after
txrequesths_clk is asserted. Current Value is ah = 10 txbyteclkhs

HS_LS_PWR_SW_CNT: High speed to low power switching time in terms
ob byte clock (txbyteclkhs). This value is based on the byte clock (txbyteclkhs)
15:0 RW and low power clock frequency (txclkesc). Typical value - Number of byte
clocks request to switch from high speed mode to low power mode after
txrequesths_clk is de-asserted. Current Value is 14h = 20 txbyteclkhs

3.1.80 MIPIA_STOP_STATE_STALL—Offset BO8S8Ch

mipi A stop state stall

Access Method

Type: Memory Mapped I/O Register MIPIA_STOP_STATE_STALL: [GTTMMADR_LSB + 2BF20h] +
(Size: 32 bits) BO8Ch

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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24 20 16 12 8 4 0

00O0O0OOOOOOOOOOOOOOOOOOO0OOOOOOOOO0OO

RESERVED

MIPIA_STOP_STATE_STALL_COUNTER

Bit Default
Range | & Access

Description

) Ob RESERVED: reserved
31:8

RW
MIPIA_STOP_STATE_STALL_COUNTER: Delay between (stall the stop
state signal) the data transfer is increased based on this counter value. This
counter is calculated from txclkesc. Note: If processor programs this register
then it needs to reprogram the high_low_ switch counter in B044h and

ob Ip_equivalent_byteclk reg in BO60h to compensate this delay.

7:0 RW High_low_switch_count B044h: High to low switch counter = Actual High to

low switch + stop_sta_stall_reg value * Low power clock equivalence value
in terms of byte clock LP equivalent byteclk register BO60h: LP equivalent
byteclk value = txclkesc time/ txbyteclk time * (105 + stop_sta_stall_reg
value) / 105 Minimum time of Low Power short packet transfer = 105
txclkesc

3.1.81 MIPIA_INTR_STAT_REG_1—Offset BO90h

mipi A interrupt state register 1

Access Method

Type: Memory Mapped I/O Register
(Size: 32 bits)

MIPIA_INTR_STAT_REG_1: [GTTMMADR_LSB + 2BF20h] +
B0O90h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

Datasheet
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3.1.82

31 28
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o
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00O0OOOOOOOOOOO0O

RESERVED

MIPIA_RX_CONNECTION_DETECTED| ©

Bit Default
Range | & Access

Description

31:1 0b RESERVED: reserved
' RW
ob MIPIA_RX_CONNECTION_DETECTED: Set to 1'b1 if the contention
0 RW detected in the display device and is reported in the Acknowledge packet by

the display device

MIPIA_INTR_EN_REG_1—Offset BO94h

mipi A interrupt enable register 1

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

122

MIPIA_INTR_EN_REG_1: [GTTMMADR_LSB + 2BF20h] +
B094h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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31 28

00O0O0|0O00O0

intel.

24 20

0|0 00O 0O|O0O OO

—
o

12 8 4

0 0O0O|OO0OOO0OOO|OO0DO

o

o

RESERVED

MIPIA_ENABLE_RX_CONNECTION_DETECTED| ©

Bit Default
Range | & Access

Description

0b RESERVED: reserved
31:1]
RW
ob MIPIA_ENABLE_RX_CONNECTION_DETECTED: Set to enable the
0 RW interrupt for contention detected error in the acknowledgement packet

reports

MIPIA_DBI_TYPEC_CTRL—Offset B100h

mipi A Dbit typeC ctrl

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

Datasheet

MIPIA_DBI_TYPEC_CTRL: [GTTMMADR_LSB + 2BF20h] +
B100h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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31 28 24 20 16 12 8 4 0
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Bit Default Description
Range | & Access P
ob VAL: 0= disable DBI TYPE-C interface (default) 1= enable DBI TYPE-C
31 interface Driver to make sure that the command and data buffers are cleared
RW A
before this bit is changed
30 Ob STATUS: command and data buffer empty and link completed sending out
RW all serialized data and IDLE 0 = IDLE 1 = work in progress
0b OPTION: TYPE-C option selection 00 option 1 01 option 2 10 option 3 11 no
29:28 . . .
RW defined functionality
FREQ: Type-C clock frequency ; A counter based onczclk is used to generate
ob the TYPE-C Clock. So based on the czclk, a frequency close to the specified
27:24 RW below will be generated. Not the exact frequency. ( TBD we may just support
a subset frequencies ) 0000 1Mhz (default) 0001 1Mhz 0010 2Mhz 1111
15Mhz
Ob RESERVED: Reserved.
23:9
RW
g Ob OVERRIDE: Use override counter value to derive the TYPE-C clock frequency]|
RW
7:0 Ob OVERRIDE_COUNTER: Override counter value to generate the TYPE-C
' RW clock

MIPIA_CTRL—Offset B104h

MIPI adapter has a control register with options to control width of the dbi bus and the
divide value of the clock that needs to be supplied to the Clocks module so that a 2x
divided clock can be provided to the MIPI D-PHY IP. Self refresh capability is in DCS
commands. The other 3 controls bits (SD, CM and back light control) are now moved to
MIPI IP registers.

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)
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MIPIA_CTRL: [GTTMMADR_LSB + 2BF20h] + B104h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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Bit Default Description
Range | & Access P
Ob NAME_BITS: Reserved
31:7
RW
ESCAPE_CLOCK_DIVIDER: Read Only Escape clock divider select for Pipe
ob A and Pipe C Escape clock is shared by both Pipe A and Pipe C so it cant be
6:5 RW set different. 00= 1 X (20 Mhz) (default) 01= X (10Mhz) 10= X (5Mhz)
Changing this register can only be done when the MIPI device_ready is
turned OFF
4:3 0b STATUS: 2'b00: low priority on read requests to G-unit 2'b11 : high priority
' RW
) 0Ob RGB_FLIP: 1'b0 : RGB data from disp2d is reverted to BGR 1'b1 : RGB data
RW from disp2d is passed as is to MIPI IP
1:0 Ob MIPI_2X_CLOCK_DIVIDER: Reserved
' RW

3.1.85 MIPIA_DATA_ADD-—Offset B108h

mipi A data ADD

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits) MIPIA_DATA_ADD: [GTTMMADR_LSB + 2BF20h] + B108h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32

bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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DATA_VALID| ©

DATA_MEM_ADDR

DATA_MEM_ADDR_1

Bit Default

Range | & Access Description

3115 Ob DATA_MEM_ADDR: When there is updated data for the display panel, S/W
' RW programs this register with the memory address to read from
. 0b DATA_MEM_ADDR_1: Reserved
4:1
RW
o Ob DATA_VALID: This bit is set by S/W when the mem_addr is written and is
RW cleared by H/W when done reading the data from memory

3.1.86 MIPIA_DATA_LEN—Offset B10Ch
mipiA data length

Access Method

Type: Memory Mapped I/O Register .
(Size: 32 bits) MIPIA_DATA_LEN: [GTTMMADR_LSB + 2BF20h] + B10Ch

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

31 28 24 20 16 12 8 4 0

000O0OO0O0OOOOOOOOOOOOOOOOOOO0OOOCO|0O0O0OO

RESERVED

DATA_LENGTH

Bit Default

Range | & Access Description

0b RESERVED: Reserved.

31:20 RW

ob DATA_LENGTH: This field shows the remaining length of data that needs to
19:0 RW be read from memory, Initially set by S/W and is decremented by H/W as
reads are issued
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3.1.87 MIPIA_CMD_ADD—Offset B110h

mipi A cmmd ADD

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

MIPIA_CMD_ADD: [GTTMMADR_LSB + 2BF20h] + B110h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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Bit Default Description
Range | & Access P
b COMMAND_MEM_ADDR: When there are new commands that need to be
31:5 sent to the display panel, S/W programs this register with the memory
RW
address to read the commands from
4:3 0b RESERVED: MBZ
’ RW
ob MIPIA_AUTO_PWG_ENABLE: Idle state: SW driver writes to this bit to
2 RW enable auto power gating for MIPIA controller 0: default 1: auto power gate
is enabled
ob COMMAND_DATA_MODE: 0: data for memory write command from
1 RW system buffer that is specified by MIPI data address register 1: data for
memory write command from pipe A rendering
o 0b COMMAND_VALID: This bit is set by S/W when the mem_addr is written
RW and is cleared by H/W when done reading the data from memory

3.1.88 MIPIA_CMD_LEN—Offset B114h

mipi A clm length

Access Method

Datasheet
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Type: Memory Mapped I/0 Register MIPIA_CMD_LEN: [GTTMMADR_LSB + 2BF20h] + B114h

(Size: 32 bits)

3.1.89

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

31 28 24 20 16 12 8 4 0
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o o o o
O O O O
Bit Default Description
Range | & Access P
31:24 Ob COMMAND_3: This is command 3 length (command + parameters) in bytes|
' RW
23:16 Ob COMMAND_2: This is command 2 length (command + parameters) in bytes|
' RW
15:9 Ob COMMAND_1: This is command 1 length (command + parameters) in bytes|
' RW
7:0 Ob COMMAND_O0: This is command 0 length (command + parameters) in bytesd|
' RW

MIPIA_RD_DATA_RETURNO—Offset B118h

In addition to the command and data registers, adapter provides 8 read only registers
for S/W to read the return data from the panel. At this time the usage case for the read
path from the panel is for configuration reads only. Hence, more than 4 bytes of read
are not allowed. Maximum read return size in the MIPI IP should be no greater than 32
bytes.

Access Method

Type: Memory Mapped I/0O Register MIPIA_RD_DATA_RETURNO: [GTTMMADR_LSB + 2BF20h] +

(Size: 32 bits)
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B118h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)

GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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Bit Default Description
Range | & Access P
31:0 0b RD_DATA_RETURN_PANEL: This is the configuration data returned from
' RO the panel

MIPIA_RD_DATA_RETURN1—Offset B11Ch

Refer to the description of MIPIA_RD_DATA_RETURNO.

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

Datasheet

MIPIA_RD_DATA_RETURN1: [GTTMMADR_LSB + 2BF20h] +
B11Ch

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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Bit Default Description
Range | & Access P
31:0 Ob RD_DATA_RETURN_PANEL: This is the configuration data returned from
' RO the panel
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3.1.91 MIPIA_RD_DATA_RETURN2-—-Offset B120h
Refer to the description of MIPIA_RD_DATA_RETURNO.

Access Method

Type: Memory Mapped I/0O Register MIPIA_RD_DATA_RETURN2: [GTTMMADR_LSB + 2BF20h] +
(Size: 32 bits) B120h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

31 28 24 20 16 12 8 4 0

00O0O0OOOOOOOOOOOOOOOOOOOOOO0OOOOO0O0OO0ODO

RD_DATA_RETURN_PANEL

Bit Default

Range | & Access Description

Ob RD_DATA_RETURN_PANEL: This is the configuration data returned from
RO the panel

3.1.92 MIPIA_RD_DATA_RETURN3—Offset B124h
Refer to the description of MIPIA_RD_DATA_RETURNO.

Access Method

Type: Memory Mapped I/O Register MIPIA_RD_DATA_RETURNS3: [GTTMMADR_LSB + 2BF20h] +
(Size: 32 bits) B124h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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Bit Default Description
Range | & Access P
31:0 0b RD_DATA_RETURN_PANEL: This is the configuration data returned from
' RO the panel

MIPIA_RD_DATA_RETURN4—Offset B128h

Refer to the description of MIPIA_RD_DATA_RETURNO.

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

Datasheet

MIPIA_RD_DATA_RETURN4: [GTTMMADR_LSB + 2BF20h] +
B128h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

31 28 24 20 16 12 8 4 0
00O0O0O0OO0O0O0OOOO|OO0OOOOOOOBOOOOOO0OO0O0O|0O0O0ODO
-

w
=
<
o'l
=
>4
=)

'_

w
n{l
<
&

D|
[a)

[~

Bit Default Description
Range | & Access P
31:0 Ob RD_DATA_RETURN_PANEL: This is the configuration data returned from
' RO the panel

131



intel)

3.1.94 MIPIA_RD_DATA_RETURN5—Offset B12Ch
Refer to the description of MIPIA_RD_DATA_RETURNO.

Access Method

Type: Memory Mapped I/0O Register MIPIA_RD_DATA_RETURNS5: [GTTMMADR_LSB + 2BF20h] +
(Size: 32 bits) B12Ch

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

31 28 24 20 16 12 8 4 0

00O0O0OOOOOOOOOOOOOOOOOOOOOO0OOOOO0O0OO0ODO

RD_DATA_RETURN_PANEL

Bit Default

Range | & Access Description

Ob RD_DATA_RETURN_PANEL: This is the configuration data returned from
RO the panel

3.1.95 MIPIA_RD_DATA_RETURNG6—Offset B130h
Refer to the description of MIPIA_RD_DATA_RETURNO.

Access Method

Type: Memory Mapped I/O Register MIPIA_RD_DATA_RETURNG: [GTTMMADR_LSB + 2BF20h] +
(Size: 32 bits) B130h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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Bit Default Description
Range | & Access P
31:0 0b RD_DATA_RETURN_PANEL: This is the configuration data returned from
' RO the panel

MIPIA_RD_DATA_RETURN7—Offset B134h

Refer to the description of MIPIA_RD_DATA_RETURNO.

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

Datasheet

MIPIA_RD_DATA_RETURN?: [GTTMMADR_LSB + 2BF20h] +
B134h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

31 28 24 20 16 12 8 4 0
00O0O0O0OO0O0O0OOOO|OO0OOOOOOOBOOOOOO0OO0O0O|0O0O0ODO
-

w
=
<
o'l
=
>4
=)

'_

w
n{l
<
&

D|
[a)

[~

Bit Default Description
Range | & Access P
31:0 Ob RD_DATA_RETURN_PANEL: This is the configuration data returned from
' RO the panel
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MIPIA_RD_DATA_VALID—Offset B138h

Refer to the description of MIPIA_RD_DATA_RETURN1.

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

3.1.98

MIPIA_RD_DATA_VALID: [GTTMMADR_LSB + 2BF20h] +
B138h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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Bit Default Description
Range | & Access P
. 0b RESERVED: Reserved.
31:8|
RW
READ_DATA_VALID: Each bit corresponds to presence of valid data in the
7:0 0b registers above. When data is returned from the panel, H/W will write into
' RW these registers in sequence, and set the corresponding valid bit. When S/W
issues a write '1 to the registers, this bit is cleared

MIPIC_DEVICE_READY_REG—Offset B800Oh

MIPI C Device Ready Register

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

134

Mslgolr(,:—DEVICE—READY_REG= [GTTMMADR_LSB + 2BF20h] +
B

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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12
12

Description
[B:0, D:2, F:0] + 10h

y the processor to inform that device is ready
[GTTMMADR_LSB + 2BF20h] + B804h

mipi C Bus Possession

ype: PCI Configuration Register (Size: 32

d3and3s3d

mipi C ULPS state

20
20

MIPIC_INTR_STAT_REG:
GTTMMADR_LSB Reference:

GTTMMADR_LSB T

bits)
24

RESERVED: Reserved.
BUS_POSSESSION
ULPS_STATE
DEVICE_READY_: Set b

24

RW
Ob
RW
Ob
RW

Ob

RW

Ob

Default
00000000h

28
28

31:4
2:1

Bit
Range | & Access

16
oooo‘oooo|oooo‘oooo‘oooo‘oooo|oooooooo

16
0000|/ooo0o0|/ooooloooolooooloooolooooloooo

31
31

MIPIC_INTR_STAT_REG—Offset B804h

mipi C interrupt state register
Access Method

Default

Type: Memory Mapped 1I/0 Register

3.1.99
(Size: 32 bits)
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Bit Default Description
Range | & Access P
31 Ob TEARING_EFFECT: Set to indicate that tearing effect trigger message is
RW received
30 Ob SPL_PKT_SENT_INTERRUPT: Set to confirm the transmission of the DPI
RW event specific commands set in the dpi control and dpi data register
GEN_READ_DATA_AVAIL: Set to indicate that the requested data for a
0b g . . . X i
29 RW Generic Read request is available in the buffer i.e., generic read response
data is available in the read FIFO
58 Ob LP_GENERIC_WR_FIFO_FULL: Set to indicate that the LP generic write
RW fifo is full
27 Ob HS_GENERIC_WR_FIFO_FULL: Set to indicate that the HS generic write
RW fifo is full
-6 Ob RX_PROT_VIOLATION: Set if DSI protocol violation error is reported in the
RW acknowledge packet by the display device
25 Ob RX_INVALID_TX_LENGTH: Set if invalid transmission length error is
RW reported in the acknowledge packet by the display device
>4 Ob ACK_WITH_NO_ERROR: Set if acknowledge trigger message is received
RW with out any error
Ob TURN_AROUND_ACK_TIMEOUT: Set if a turn around acknowledgement
23 . X . .
RW sequence is not received from the display device
29 Ob LP_RX_TIMEOUT: Set if a low power reception count expires this interrupt
RW is generated
21 Ob HS_TX_TIMEOUT: Set if a high speed transmission prevails for more than
RW the expected count value this interrupt is raised
20 0b DPI_FIFO_UNDERRUN: Set to '1' if there is no data in the dpi fifo to make
RW a in time delivery of the pixel data to the DSI receiver
19 0b LOW_CONTENTION: Set to '1' if a LP low fault is registered by at the D-
RW PHY contention detector
18 Ob HIGH_CONTENTION: Set to '1' if a LP high fault is registered by at the D-
RW PHY contention detector
17 Ob TXDSI_VC_ID_INVALID: Set to 'l' if the received virtual channel ID is
RW invalid
16 Ob TXDSI_DATA_TYPE_NOT_RECOGNISED: Set to '1' if the received data
RW type is not recognized
15 Ob TXCHECKSUM_ERROR: Set to '1' if the computed CRC differs from the
RW received CRC value during the reception of packets by Arasan_DSI host.
ob TXECC_MULTIBIT_ERROR: Set to '1' if there is no ECC correction for the
14 packet or there are more than 2 bit errors in the packet received by
RW
Arasan_DSI_host
ob TXECC_SINGLE_BIT_ERROR: Set to '1' if ECC syndrome was computed
13 and is corrected for one bit error during the reception of packets by the
RW
Arasan_DSI_host
12 Ob TXFALSE_CONTROL_ERROR: Set to '1' if a control error is observed on the
RW lanes by the Arasan_DSI_host
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Bit Default Description
Range | & Access P
b RXDSI_VC_ID_INVALID: Set to 'l' if the virtual channel ID is invalid by
11] RW the display device is reported in the Acknowledge packet by the display
device
ob RXDSI_DATA_TYPE_NOT_RECOGNISED: Set to '1' if the data type is not
10 RW recognized by the display device is reported in the Acknowledge packet by
the display device
ob RXCHECKSUM_ERROR: Set to '1' if the computed CRC differs from the
9 RW received CRC value and is reported in the Acknowledge packet by the display
device
ob RXECC_MULTIBIT_ERROR: Set to '1' if there is no ECC correction for the
8| RW packet or there are more than 2 bit errors in the packet is reported in the
Acknowledge packet by the display device
b RXECC_SINGLE_BIT_ERROR: Set to '1' if ECC syndrome was computed
7 RW and corrected for one bit error is reported in the Acknowledge packet by the
display device
q Ob RXFALSE_CONTROL_ERROR: Set to '1' if a control error is reported in the
RW Acknowledge packet by the display device
b RXHS_RECEIVE_TIMEOUT_ERROR: Set to 'l' if the high speed receive
5 RW timer value expires and data transfer lasts on the data lane is reported in the
Acknowledge packet by the display device
ob RX_LP_TX_SYNC_ERROR: Set to '1l' if Low power transmission sync error
4 RW occurs in the display device and is reported in the Acknowledge packet by the
display device
ob RXESCAPE_MODE_ENTRY_ERROR: Set to '1' if Escape Mode Entry
3 RW command is not understandable by the display device and is reported in the
Acknowledge packet by the display device
5 Ob RXEOTSYNCERROR: mipi C RX eot sync error
RW
1 Ob RXSOTSYNCERROR: Set to '1' if a start of transmission synchronisation
RW error is reported in the Acknowledge packet by the display device
o 0b RXSOTERROR: Set to '1' if a start of transmission error is reported in the
RW Acknowledge packet by the display device

3.1.100 MIPIC_INTR_EN_REG—Offset B808h

mipi C interrupt En reg

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

MIPIC_INTR_EN_REG: [GTTMMADR_LSB + 2BF20h] + B808h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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Bit Default Description
Range | & Access P
31 Ob TEARING_EFFECT (RESERVED): Set to enable tearing effect
RW
ob SPL_PKT_SENT_INTERRUPT: Set to enable the confirmation of
30 RW transmission of the DPI event specific commands set in the dpi control and
dpi data register
29 Ob GEN_READ_DATA_AVAIL: Set to enable Generic Read available interrupt
RW
58 Ob LP_GENERIC_WR_FIFO_FULL: Set to indicate that the LP generic write
RW fifo is full
27 Ob HS_GENERIC_WR_FIFO_FULL: Set to indicate that the HS generic write
RW fifo is full
26 Ob RX_PROT_VIOLATION: Set to enable protocol violation error
RW
25 0b RX_INVALID_TX_LENGTH: Set to enable invalid transmission length error
RW
>4 Ob ACK_WITH_NO_ERROR: Set to enable acknowledge trigger message
RW reception with out any error
23 Ob TURN_AROUND_ACK_TIMEOUT: Set to enable turn around
RW acknowledgement ,sequence timeout
2 0b LP_RX_TIMEOUT: Set to enable low power reception count time outs
RW
21 0b HS_TX_TIMEOUT: Set to enable a high speed transmission timeout
RW
20 Ob DPI_FIFO_UNDERRUN: Set to enable if there is no data in the dpi fifo to
RW make a in time delivery of the pixel data to the DSI receiver
19 0b LOW_CONTENTION: Set to enable a LP low fault interrupt
RW
18 0b HIGH_CONTENTION: Set to enable a LP high fault interrupt
RW
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Bit Default Description
Range | & Access P
17 Ob TXDSI_VC_ID_INVALID: Set to enable the interrupt if the received
RW packets virtual channel ID is invalid
16 0b TXDSI_DATA_TYPE_NOT_RECOGNISED: Set to enable the interrupt if
RW the received packets data type is not recognized
15 0b TXCHECKSUM_ERROR: Set to enable the interrupt if the computed CRC
RW differs from the received CRC value for the received packets
ob TXECC_MULTIBIT_ERROR: Set to enable the interrupt if there is no ECC
14 correction for the packet or there are more than 2 bit errors in the packet
RW -
received by Arasan DSI host
TXECC_SINGLE_BIT_ERROR: Set to enable the interrupt if ECC syndrome
0b ! . . .
13 RW was computed and is corrected for one bit error during the reception of
packets by the Arasan DSIhost
12 Ob TXFALSE_CONTROL_ERROR: Set to enable the interrupt for the control
RW error.,observed on the lanes by the Arasan_DSI_host
11 0b RXDSI_VC_ID_INVALID: Set to enable the interrupt for invalid virtual
RW channel ID in the acknowledgment packet reports
10 0b RXDSI_DATA_TYPE_NOT_RECOGNISED: Set to enable the interrupt for
RW the un recognized data type in the acknowledgment packet reports
9 Ob RXCHECKSUM_ERROR: Set to enable the interrupt for the computed CRC
RW differs from the received CRC value in the acknowledgment packet reports
ob RXECC_MULTIBIT_ERROR: Set to enable the interrupt for no ECC
8| RW correction for the packet or there are more than 2 bit errors reported in the
acknowledgment packet
RXECC_SINGLE_BIT_ERROR: Set to enable the interrupt for ECC
0Ob . . .
7 RW syndrome computation and one bit error correction for the acknowledgment
packet
0Ob RXFALSE_CONTROL_ERROR: Set to enable the interrupt for control error
6 .
RW in the acknowledgment packet reports
q 0b RXHS_RECEIVE_TIMEOUT_ERROR: Set to enable the interrupt for the
RW high speed receive timeout Error in the acknowledgment packet reports
4 Ob RX_LP_TX_SYNC_ERROR: Set to enable the interrupt for Low power
RW transmission sync error in the acknowledgment packet reports
3 Ob RXESCAPE_MODE_ENTRY_ERROR: Set to enable the interrupt for Escape
RW Mode Entry command error in the acknowledgment packet reports
) Ob RXEOTSYNC_ERROR: Set to enable the interrupt for End of transmission
RW synchronisation Error in the acknowledgement packet reports
0Ob RXSOTSYNC_ERROR: Set to enable the interrupt for start of transmission
1 . - .
RW synchronisation error in the acknowledgement packet reports
Ob RXSOT_ERROR: Set to enable the interrupt for start of transmission error in
0
RW the acknowledgment packet reports

3.1.101 MIPIC_DSI_

FUNC_PRG__ REG—Offset B8OCh

mipi C DSI func prg reg

Datasheet

139



intel.

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

MIPIE_DSI_FUNC_PRG_REG: [GTTMMADR_LSB + 2BF20h] +
B8OC

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000001h
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Bit Default Description
Range | & Access P
31:16 Ob RESERVED: Reserved.
RW
ob SUPPORTED_DATA_WIDTH_IN_COMMAND_MODE: 000 --) Reserved,
15:13 RW 001 --) 16 bit data , 010 --) 9 bit data , 011 --) 8 bit data , 100 --) option 1
: 101 --) option 2 : 110 to 111 --) Reserved
12:11 Ob RESERVED_1: Reserved.
RW
ob SUPPORTED_FORMAT_IN_VIDEO_MODE: Supported color format, 0001
10:7 RW --) RGB565, 0010 --) RGB666, 0011 --) RGB 666 loosely packed format,
0100 --) RGB888
6:5 Ob CHANNEL_NUMBER_FOR_COMMAND_MODE: Virtual channel number for
' RW command mode is programmed by the processor
4:3 Ob CHANNEL_NUMBER_FOR_VIDEO_MODE: Virtual channel number for
' RW command mode is programmed by the processor
2:0 001b DATA_LANES_PRG_R_EG: Number of data lanes to be supported is
' RW programmed by the processor
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3.1.102 MIPIC_HS_TX_TIMEOUT_REG—Offset B810h

mipi C HS TX timeout reg

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

MIPI:]:_HS_TX_TIMEOUT_REG: [GTTMMADR_LSB + 2BF20h] +
B810

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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Bit Default Description
Range | & Access P
31:24 Ob RESERVED: Reserved.
RW
HIGH_SPEED_TX_TIMEOUT_COUNTER: The maximum duration allowed
23:0 0b for the DSI host ,to remain in high speed mode for a transmission. If the
' RW counter expires, HS mode is terminated with EOT and the lanes enter stop
state

3.1.103 MIPIC_LP_RX_TIMEOUT_REG—Offset B814h

mipi C LP RX timeout reg

Access Method

Type: Memory Mapped 1I/0 Register

(Size: 32 bits)

Mé[PIrEI_LP_RX_TIMEOUT_REG: [GTTMMADR_LSB + 2BF20h] +
B814

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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31 28 24 20 16 12 8 4 0

00O0O0OO0OOOOOOOOOO0OOO|OO0OOOOOOO0OOOOOOOCDO

RESERVED

LOW_POWER_RECEPTION_TIMEOUT_COUNTER

Bit Default

Range | & Access Description

0b RESERVED: Reserved.

31:24 RW
ob LOW_POWER_RECEPTION_TIMEOUT_COUNTER: Timeout value to be
23:0 RW checked for received short packets .If the timer expires the DSI Host enters

stop state

3.1.104 MIPIC_TURN_AROUND_TIMEOUT_REG—Offset B818h
mipi C Turn Around timeout reg

Access Method

Type: Memory Mapped I/O Register MIPIC_TURN_AROUND_TIMEOUT_REG: [GTTMMADR_LSB +
(Size: 32 bits) 2BF20h] + B818h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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31 28 24 20 16 12 8 4 0
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RESERVED

TURN_AROUND_TIMEOUT_REGISTER

Bit Default

Range | & Access Description

0b RESERVED: Reserved.
RW

ob TURN_AROUND_TIMEOUT_REGISTER: Timeout value to be checked after
5:0 RW the DSI host makes a turn around in the direction of transfers. If the timer
expires the DSI Host enters stop state

3.1.105 MIPIC_DEVICE_RESET_TIMER—Offset B81Ch

mipi C Device reset timer

Access Method

Type: Memory Mapped 1/0 Register MIPIC_DEVICE_RESET_TIMER: [GTTMMADR_LSB + 2BF20h] +
(Size: 32 bits) B81Ch

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

31 28 24 20 16 12 8 4 0

00O0O0OOOOOOOOOOOOO|OOOOOO0OOOOOOOOOO0OO

RESERVED

DEVICE_RESET_TIMER
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3.1.106

Bit Default Description
Range | & Access P
31:16 Ob RESERVED: Reserved.
RW
ob DEVICE_RESET_TIMER: Timeout value to be checked for device to be
15:0 RW reset after issuing reset entry command. If the timer expires the DSI Host
enters normal operation
MIPIC_DPI_RESOLUTION_REG—Offset B820h

mipi C dpi Resolution reg

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

MIPIC_DPI_RESOLUTION_REG: [GTTMMADR_LSB + 2BF20h]
+ B820h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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Bit Default Description
Range | & Access P
31:16 0b VERTICAL_ADDRESS: Shows the vertical address count in lines
' RW
15:0 Ob HORIZONTAL_ADDRESS: Shows the horizontal address count in pixels
' RW

3.1.107 MIPIC_DBI_RESOLUTION_REG—Offset B824h

mipi C DBI resolution reg

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

144

MIPIC_DBI_RESOLUTION_REG: [GTTMMADR_LSB + 2BF20h]
+ B824h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h
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Default: 00000000h

31 28
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24 20 16 12 8 4 0

RESERVED

DBI_FIFO_THRTL

Bit Default
Range | & Access

Description

31:2) 0b RESERVED: Reserved.
' RW
DBI_FIFO_THRTL: DBI FIFO's watermark can be set using the following
1:0 0b bits so as to enable dbi_stall de-assertion whenever the below FIFO condition
' RW is reached: 00 - (1/2) DBI fifo empty 01 - (1/4) DBI fifo empty 10 - 7

locations are empty 11 - Reserved

3.1.108 MIPIC_HORIZ_SYNC_PADDING_COUNT—Offset B828h

mipi C horizontal sync padding out

Access Method

Type: Memory Mapped I/O Register
(Size: 32 bits)

MIPIC_HORIZ_SYNC_PADDING_COUNT: [GTTMMADR_LSB +
2BF20R] + B828h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

31 28
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HORIZONTAL_SYNC_PADDING_COUNT

145



Bit Default

Range | & Access Description

Ob RESERVED: Reserved.
RW

0b HORIZONTAL_SYNC_PADDING_COUNT: Shows the horizontal sync
RW padding value in terms of txbyteclkhs

31:16

3.1.109 MIPIC_HORIZ_BACK_PORCH_COUNT—Offset B82Ch

mipi C horizontal back portch counter

Access Method

Type: Memory Mapped 1I/0 Register MIPIC_HORIZ_BACK_PORCH_COUNT: [GTTMMADR_LSB +
(Size: 32 bits) 2BF20h] + B82Ch

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32

bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

31 28 24 20 16 12 8 4 0

00O0OO0OOOOOOOOOO0OOOOOOOOOOO0OOOOOOOCDO

RESERVED

HORIZONTAL_BACK_PORCH_COUNT

Bit Default

Range | & Access Description

0b RESERVED: Reserved.
RW

Ob HORIZONTAL_BACK_PORCH_COUNT: Shows the horizontal back porch
RW value in terms of txbyteclkhs

31:16

3.1.110 MIPIC_HORIZ_FRONT_PORCH_COUNT—Offset B830h

mipi C horizontal front Porch counter

Access Method
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Type: Memory Mapped I/O Register

(Size: 32 bits)

MIPIC_HORIZ_FRONT_PORCH_COUNT: [GTTMMADR_LSB +
2BF20R] + B830h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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Bit Default Description
Range | & Access P
31:16 0b RESERVED: Reserved.
RW
0b HORIZONTAL_FRONT_PORCH_COUNT: Shows the horizontal front porch
15:0 .
RW value in terms of txbyteclkhs

3.1.111 MIPIC_HORIZ_ACTIVE_AREA_COUNT—Offset B834h

mipi C horizontal active area count

Access Method

Type: Memory Mapped 1I/0 Register

(Size: 32 bits)

MIPIC_HORIZ_ACTIVE_AREA_COUNT: [GTTMMADR_LSB +
2BF20h] + B834h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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RESERVED

HORIZONTAL_ACTIVE_AREA_COUNT

Bit Default Description
Range | & Access P
31:16 Ob RESERVED: Reserved.
RW
Ob HORIZONTAL_ACTIVE_AREA_COUNT: Shows the horizontal active area
15:0 .
RW value in terms of txbyteclkhs

3.1.112

MIPIC_VERT_SYNC_PADDING_COUNT—Offset B838h

mipi C vertical sync padding count

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

148

MIPIC_VERT_SYNC_PADDING_COUNT: [GTTMMADR_LSB +
2BF20h] + B838h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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24 20 16 12 8 4 0

RESERVED

VERTICAL_SYNC_PADDING_COUNT

Bit

Default

Range | & Access

Description

31:16 0b RESERVED: Reserved.
RW
15:0 0Ob VERTICAL_SYNC_PADDING_COUNT: Shows the vertical sync padding
' RW value in terms of lines

3.1.113 MIPIC_VERT_BACK_PORCH_COUNT—Offset B83Ch

mipic Vertical back porch count

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

MIPIC_VERT_BACK_PORCH_COUNT: [GTTMMADR_LSB +
2BF20h] + B83Ch

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

31 28

00O0O

24 20 16 12 8 4 0

00O0O0OOOOOOOOOOOOOOOOO|OO0OO0OO0OO0CO
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RESERVED

VERTICAL_BACK_PORCH_COUNT

149



Bit Default

Range | & Access Description

Ob RESERVED: Reserved.
RW

Ob VERTICAL_BACK_PORCH_COUNT: Shows the vertical back porch value in
RW terms of lines

31:16

3.1.114 MIPIC_VERT_FRONT_PORCH_COUNT—Offset B840h
mipi C vertical front porch count

Access Method

Type: Memory Mapped I/O Register MIPIC_VERT_FRONT_PORCH_COUNT: [GTTMMADR_LSB +
(Size: 32 bits) 2BF20h] + B840h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

31 28 24 20 16 12 8 4 0

00O0OO0OOOOOOOOOO0OOOOOOOOOOO0OOOOOOOCDO

RESERVED

VERTICAL_FRONT_PORCH_COUNT

Bit Default

Range | & Access Description

31:16 Ob RESERVED: Reserved.
RW
15:0 Ob VERTICAL_FRONT_PORCH_COUNT: Shows the vertical front porch value
' RW in terms of lines

3.1.115 MIPIC_HIGH_LOW_SWITCH_COUNT—Offset B844h

mipi C high low switch count

Access Method
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Type: Memory Mapped I/O Register

(Size: 32 bits)

Datasheet

MIPIC_HIGH_LOW_SWITCH_COUNT: [GTTMMADR_LSB +
2BF20R] + B844h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

31 28 24 20 16 12 8 4 0
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Bit Default Description
Range | & Access P
31:16 0b RESERVED: High speed to low power or Low power to high speed switching
' RW time in terms of txbyteclkhs
ob HIGH_SPEED_TO_LOW_POWER_OR_LOW_POWER_TO_HIGH_SPEED
15:0 RW _SWITCH_COUNT: High speed to low power or Low power to high speed

switching time in terms of txbyteclkhs
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3.1.116 MIPIC_DPI_CTRL_REG—Offset B848h
mipi C dpi ctrl reg

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

3.1.117 MIPIC_DPI_

152

MIPIC_DPI_CTRL_REG: [GTTMMADR_LSB + 2BF20h] + B848h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

31 28 24 20 16 12 8 4 0
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Bit Default Description
Range | & Access P
. 0b RESERVED: Reserved.
31:8|
RW
; 0b RSTTRG: mipi C dpi ctrl Reg RSTTRG
RW
ob HS_LP: Set to '0' to indicate the special packets are sent through the DSI
6) RW link using HS transmission and set to '1' to indicate that the special packets
are sent through the DSI link using low power mode
g Ob BACK_LIGHT_OFF: Set to '1' to indicate a backlight OFF short packet has
RW to be packetised for the DPI's virtual channel
4 Ob BACK_LIGHT_ON: Set to '1' to indicate a backlight ON short packet has to
RW be packetised for the DPI's virtual channel
3 Ob COLOR_MODE_OFF: Set to '1' to indicate a color mode OFF short packet
RW has to be packetised for the DPI's virtual channel
) Ob COLOR_MODE_ON: Set to '1' to indicate a color mode ON short packet has
RW to be packetised for the DPI's virtual channel
1 Ob TURN_ON: Set to '1' to indicate a turn on short packet has to be packetised
RW for the DPI's virtual channel
o Ob SHUT_DOWN: Set to '1' to indicate a shut down short packet has to be
RW packetised for the DPI's virtual channel

DATA_REGISTER—Offset B84Ch

mipiC dpi data register

Access Method
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Type: Memory Mapped I/O Register MIPIC_DPI_DATA_REGISTER: [GTTMMADR_LSB + 2BF20h] +

(Size: 32 bits)

B84Ch

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)

GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

31 28 24 20 16 12 8 4 0

0000000000000000000000000000‘0000

RESERVED

COMMAND_BYTE

Bit Default

Range | & Access Description

0b RESERVED: Reserved.
RW

COMMAND_BYTE: Command Byte to represent the new or not defined

Ob command bytes usage for special features representation. [Like backlight ON
RW and OFF]. This register should be programmed before the DPI control
register is being programmed for backlight ON/OFF

5:0|

3.1.118 MIPIC_INIT_COUNT_REGISTER—Offset B850h
mipi C init counter register
Access Method

Type: Memory Mapped /0O Register MIPIC_INIT_COUNT_REGISTER: [GTTMMADR_LSB + 2BF20h]

(Size: 32 bits)

Datasheet

+ B850h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)

GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

31 28 24 20 16 12 8 4 0

00O0O0OOOOOOOOOO0OOOOOOOOOOOOOOOO0O0O0OO

RESERVED

MASTER_INIT_TIMER
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Bit Default

Range | & Access Description

Ob RESERVED: Reserved.

31:16 RW
ob MASTER_INIT_TIMER: Counter value in terms of low power clock to
15:0 RW initialise the DSI Host IP [ TINT] that drives a stop state on the mipi's D-PHY

bus

3.1.119 MIPIC_MAX_RETURN_PKT_SIZE_REGISTER—Offset
B854h

mipi C max return PKT size register

Access Method

Type: Memory Mapped I/O Register MIPIC_MAX_RETURN_PKT_SIZE_REGISTER:
(Size: 32 bits) [GTTMMADR_LSB + 2BF20h] + B854h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

31 28 24 20 16 12 8 4 0

00O0O0OOOOOOOOO|OOOOOOOOOOOOO0O0OOOO0OO0ODO

RESERVED

MAX_RETURN_PKT_SIZE

Bit Default

Range | & Access Description

0b RESERVED: Reserved.

31:10
RW

MAX_RETURN_PKT_SIZE: Set the count value in bytes to collect the

(0]5) . . . R

9:0 RW return data packet for reverse direction data flow in data lane0 in response
to a DBI read operation

3.1.120 MIPIC_VIDEO_MODE_FORMAT_REGISTER—Offset B858h

mipi C video mode format register

Access Method
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Type: Memory Mapped I/O Register

(Size: 32 bits)

intel.

MIPIC_VIDEO_MODE_FORMAT_REGISTER: [GTTMMADR_LSB
+ 2BF20h] + B858h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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RANDOM_DPI_DISPLAY_RESOLUTION_DEFEATURE| ©

Bit Default Description
Range | & Access
. 0b RESERVED: Reserved.
31:5
RW
RANDOM_DPI_DISPLAY_RESOLUTION_DEFEATURE: Set by the
4 0b processor to support random DPI display resolution 0 - random DPI display
RW resolution support disabled. 1 - random DPI display resolution support
enabled.
MIPIC_DISABLE_VIDEO_BTA: Set by the processor to inform the DSI
3 0b controller to disable the BTA sent at the last blanking line of VFP. By default,
RW this bit is set to 0. 0- BTA sending at the last blanking line of VFP is enabled.
1 - BTA sending at the last blanking line of VFP is disabled.
IP_TG_CONFIG: Set by the processor to inform that the DSI controller
should discontinue the DPI transfer after the last line of the VFP after
ob ip_tg_enable deassertion. By default, this bit is set to 0. 0 - After
2| RW ip_tg_enable deassertion, DSI Tx controller stops the DPI transfer
immediately after the current packet is transmitted. 1 - After ip_tg_enable
deassertion, DSI Tx controller discontinues the DPI transfer after the last line
of the VFP

Datasheet
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Bit Default

Range |& Access Description

VIDEO_MODE_FMT: Sets the Video mode format (packet sequence) to be
supported in DSI. In Non Burst Mode, in addition to programming this
register the horizontal active area count register value should also be
ob programmed equal to RGB word count value In Burst Mode, in addition to
1:0 RW programming this register the horizontal active area count register value
should also be programmed greater than the RGB word count value, leaving
more time during a scan line for LP mode (saving power) or for multiplexing
other transmissions onto the DSI link. 00 Reserved 01 - Non Burst Mode with
Sync Pulse 10 - Non Burst Mode with Sync events 11 - Burst Mode

3.1.121 MIPIC_EOT_DISABLE_REGISTER—Offset B85Ch

mipi C EOT disable register

Access Method

Type: Memory Mapped I/O Register MIPIC_EOT_DISABLE_REGISTER: [GTTMMADR_LSB +
(Size: 32 bits) 2BF20h] + B85Ch

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

31 28 24 20 16 12 8

IS
o

00O0O0OO0O0OOOOOOOOOOOOOOO0OOO0OO

EOT_DIS| ©

RESERVED

HS_TX_TIMEOUT_ERROR_RECOVERY_DISABLE| ©

LOW_CONTENTION_RECOVERY_DISABLE| ©

HIGH_CONTENTION_RECOVERY_DISABLE| ©

TXDSI_TYPE_NOT_RECOGNISED_ERROR_RECOVERY_DISABLE| ©

TXECC_MULTIBIT_ERR_RECOVERY_DISABLE| ©

CLOCKSTOP| ©

LP_RX_TIMEOUT_ERROR_RECOVERY_DISABLE| ©
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Bit
Range

Default
& Access

Description

0b
RW

RESERVED: Reserved.

0b
RW

LP_RX_TIMEOUT_ERROR_RECOVERY_DISABLE: Set by the processor
to enable or disable the LP_Rx_timeout error recovery if the processor clears
LP_Rx_timeout error interrupt. 0 - LP_Rx_timeout error recovery action will
be taken by the DSI Tx controller if the processor clears the LP_Rx_timeout
error interrupt. 1 - If the processor clears the LP_Rx_timeout error interrupt,
LP_Rx_timeout error recovery action will not happen in DSI Tx controller. LP
Rx timeout error interrupt will act as an informative interrupt

Ob
RW

HS_TX_TIMEOUT_ERROR_RECOVERY_DISABLE: Set by the processor
to enable or disable the HS_Tx_timeout error recovery if the processor clears
HS_Tx_timeout interrupt. 0 - HS_Tx_timeout error recovery action will be
taken by the DSI Tx controller if the processor clears the HS_Tx_timeout
error interrupt. 1 - If the processor clears the HS_Tx_timeout error interrupt,
HS_Tx_timeout error recovery action will not happen in DSI Tx controller. HS
Tx timeout error interrupt will act as an informative interrupt

0b
RW

LOW_CONTENTION_RECOVERY_DISABLE: Set by the processor to
enable or disable the contention recovery procedure if the processor clears
Low contention interrupt. 0 - Contention recovery will happen if the
processor clears Low contention interrupt. 1 - If the processor clears the low
contention interrupt, contention recovery procedure will not be initiated by
the DSI Tx controller. Low contention interrupt will act as an informative
interrupt

Ob
RW

HIGH_CONTENTION_RECOVERY_DISABLE: Set by the processor to
enable or disable the contention recovery procedure if the processor clears
High contention interrupt. 0 - Contention recovery will happen if the
processor clears High contention interrupt. 1 - If the processor clears the
high contention interrupt, contention recovery procedure will not be initiated
by the DSI Tx controller. Ignore the High Contention Interrupt in
MIPI_INTR_STAT_REG

0b
RW

TXDSI_TYPE_NOT_RECOGNISED_ERROR_RECOVERY_DISABLE: Set
by the processor to enable or disable the error recovery action to be taken by
the DSI Tx controller if TxDSI data type not recognized error interrupt is
cleared by the processor. 0 - Error recovery action will be taken if TxDSI data
type not recognized error interrupt is cleared by the processor. 1 - If TxDSI
data type not recognized error interrupt is cleared by the processor, error
recovery action will not be taken by the DSI TX controller. Tx DSI data type
not recognized error interrupt will act as an informative interrupt

0b
RW

TXECC_MULTIBIT_ERR_RECOVERY_DISABLE: Set by the processor to
enable or disable the error recovery action to be taken by the DSI Tx
controller if Tx ECC multibit error interrupt is cleared by the processor. 0 -
Error recovery action will be taken if Tx ECC multibit error interrupt is cleared
by the processor. 1 - If Tx ECC multibit error interrupt is cleared by the
processor, error recovery action will not be taken by the DSI TX controller. Tx
multibit error interrupt will act as an informative interrupt

0b
RW

CLOCKSTOP: Set by the processor to enable or disable clock stopping
feature during BLLP timing in a DPI transfer in dual channel mode or during
DPI only mode and also when there is no traffic in the DBI interface in DBI
only enabled mode. By default this register value is 0. 0 - clock stopping
disabled 1 - clock stopping enabled
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3.1.122

Bit Default Description
Range | & Access P
EOT_DIS: Set by the processor to enable or disable EOT short packet
ob transmission. By default this register value is 0. For backward compatibility
0 RW of earlier DSI systems, EOT short packet transmission can be disabled. 0 -

EOT short packet transmission enabled 1 - EOT short packet transmission
disabled

MIPIC_LP_BYTECLK_REGISTER—Offset B860h

mipi C LP byteclk register

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

MIPIC_LP_BYTECLK_REGISTER: [GTTMMADR_LSB + 2BF20h]
+ B860h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

31

28

0 0O0O0O|0OO00O

24 20 16 12 8 4 0

0|0 0O0O0O/0OO0OO0OOO0OOO0OOO(O0OO0OGO0OO0OO0OO

RESERVED

LP_BYTECLK

Range

Bit

Default
& Access|

Description

31:16

0b
RW

RESERVED: Reserved.

0b
RW

LP_BYTECLK: Low power clock equivalence in terms of byte clock. The
value programmed in this register is equal to the number of byte clocks
occupied in one low power clock. This value is based on the byte clock
(txbyteclkhs) and low power clock frequency (txclkesc)

3.1.123 MIPIC_LP_GEN_DATA_REGISTER—Offset B864h
mipi C LP gen DATA register

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

158

MIPIC_LP_GEN_DATA_REGISTER: [GTTMMADR_LSB +
2BF20h] + B864h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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31 28 24 20 16 12 8 4 0

00O0O0OOOOOOOOOOOOOOOOOOO0OOOOOOOOO0OO

LP_GEN_DATA

Bit Default

Range | & Access Description

0b LP_GEN_DATA: Data port register used for generic data transfers in low
RW power mode

3.1.124 MIPIC_HS_GEN_DATA_REGISTER—Offset B868h
mipi C HS Gen data register
Access Method

Type: Memory Mapped 1/O Register MIPIC_HS_GEN_DATA_REGISTER: [GTTMMADR_LSB +

(Size: 32 bits)

3.1.125

Datasheet

2BF20h] + B868h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)

GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

31 28 24 20 16 12 8 4 0

000O0OOOOOOOOOO0OOOOOOOOOOOOOOOOO0O0OO0OO

HS_GEN_DATA

Bit Default

Range | & Access Description

0b HS_GEN_DATA: Data port register used for generic data transfers in low
RW power mode

MIPIC_LP_GEN_CTRL_REGISTER—Offset B86Ch
mipi C LP Gen ctrl register

Access Method
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Type: Memory Mapped I/O Register

(Size: 32 bits)

MIPIC_LP_GEN_CTRL_REGISTER: [GTTMMADR_LSB +
2BF20h] + B86Ch

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

3.1.126
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Bit Default Description
Range | & Access P
31:24 Ob RESERVED: Reserved.
WO
WORD_COUNT: Specifies the word count for generic long packet Specifies
0b X . .
23:8| the accompanied parameters for generic short packets. Note: Invalid
WO
parameters must be set to 00h
7.6 0b VIRTUAL_CHANNEL: Used to specify the virtual channel for which the
' wo generic data transmission is intended
DATA_TYPE: Used to specify the generic data types 03h - Generic short
write, no parameters 13h - Generic short write, 1 parameter 23h - Generic
ob short write, 2 parameters 04h - Generic read, no parameters 14h - Generic
5:0 WO read, 1 parameter 24h - Generic read 2 parameter 29h - Generic long write
05h - Manufacturer DCS short write, no parameter 15h - Manufacturer DCS
short write, one parameter 06h - Manufacturer DCS read, no parameter 39h
- Manufacturer DCS long write

MIPIC_HS_GEN_CTRL_REGISTER—Offset B870h

mipiC HS

Access Method

Type: Memory Mapped I/0O Register

(Size: 32 bits)

160

MIPIC_HS_GEN_CTRL_REGISTER: [GTTMMADR_LSB +
2BF20h] + B870h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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31 28 24 20 16 12 8 4 0
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Bit Default Description
Range | & Access P
31:24 0b RESERVED: Reserved.
wo
ob WORD_COUNT: Specifies the word count for generic long packet Specifies
23:8] the accompanied parameters for generic short packets. Note: Invalid
WO
parameters must be set to 00h
0b VIRTUAL_CHANNEL: Used to specify the virtual channel for which the
7:6| ) L. L.
e} generic data transmission is intended
DATA_TYPE: Used to specify the generic data types 03h - Generic short
write, no parameters 13h - Generic short write, 1 parameter 23h - Generic
ob short write, 2 parameters 04h - Generic read, no parameters 14h - Generic
5:0 WO read, 1 parameter 24h - Generic read 2 parameter 29h - Generic long write

05h - Manufacturer DCS short write, no parameter 15h - Manufacturer DCS
short write, one parameter 06h - Manufacturer DCS read, no parameter 39h
- Manufacturer DCS long write

3.1.127 MIPIC_GEN_FIFO_STAT_REGISTER—Offset B874h

mipi C gen fifo stat register

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

MIPIC_GEN_FIFO_STAT_REGISTER: [GTTMMADR_LSB +
2BF20R] + B874h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 1E060606h

Datasheet
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Bit Default e
Range | & Access Description
31:29 Ob RESERVED: Reserved.
RO
1b  |DPI_FIFO_EMPTY: Default 1
28
RO
. 1b  |DBI_FIFO_EMPTY: Default 1
RO
26 1b LP_CTRL_FIFO_EMPTY: Default 1
RO
25 1b LP_CTRL_FIFO_HALF_EMPTY: Default 1
RO
>4 0b LP_CTRL_FIFO_FULL: Default 0
RO
23:19 Ob RESERVED_1: Reserved.
RO
18 1b HS_CTRL_FIFO_EMPTY: Default 1
RO
17 1b HS_CTRL_FIFO_HALF_EMPTY: Default 1
RO
16 0b HS_CTRL_FIFO_FULL: Default O
RO
Ob RESERVED_2: Reserved.
15:11]
RO
10 1b LP_DATA_FIFO_EMPTY: Default 1
RO
9 1b LP_DATA_FIFO_HALF_EMPTY: Default 1
RO
8 0b LP_DATA_FIFO_FULL: Default 0
RO
Ob RESERVED_3: Reserved.
7:3
RO
) 1b HS_DATA_FIFO_EMPTY: Default 1
RO
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Bit Default

Range & Access Description

ib  |HS_DATA_FIFO_HALF_EMPTY: Default 1
RO

0b HS_DATA_FIFO_FULL: Default O
RO

3.1.128 MIPIC_HS_LS_DBI_ENABLE_REG—Offset B878h

Note : dbi_hs_Ip_switch_reg has to be written only if DBI FIFO is empty

Access Method

Type: Memory Mapped I/O Register MIPIC_HS_LS_DBI_ENABLE_REG: [GTTMMADR_LSB +
(Size: 32 bits) 2BF20h] + B878h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

31 28 24 20 16 12 8 4

(=}

00O0O0OOOOOOOOO|OOOOOOOOOOOOO0OOOOO0O0CO

RESERVED

DBI_HS_LS_SWITCH_RE| ©

Bit Default

Range | & Access Description

0b RESERVED: Reserved.
RW

ob DBI_HS_LS_SWITCH_RE: Set to 1 if DBI packets have to be transmitted
0 RW in Low power mode Set to 0 if DBI packets have to be transmitted in High
speed mode

3.1.129 MIPIC_RESERVED—Offset B87Ch

Reserved.

Access Method
Type: Memory Mapped I/O Register .
(Size: 32 bits) MIPIC_RESERVED: [GTTMMADR_LSB + 2BF20h] + B87Ch

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Datasheet 163



ntel.

Default: 00000000h
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Bit Default Description

Range | & Access P
0b RESERVED: Reserved.
31:0 RO

3.1.130
mipi C dphy param reg

Access Method

MIPIC_DPHY_PARAM_REG—Offset B88Oh

Type: Memory Mapped I/O Register MIPIC_DPHY_PARAM_REG: [GTTMMADR_LSB + 2BF20h] +
(Size: 32 bits) B880h
GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h
Default: 0B061A04h
31 28 24 20 16 12 8 4 0
oo0oo00f10110000/0110/00011/1 010/00O00O0010O00O0
) = — = [ ~N [
w = I =z z | z
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Bit Default Description
Range | & Access P
31:30 0b RESERVED: Reserved.
RW
001011b |EXIT_ZERO_COUNT: THS_O_TIM_UI_CNT and THS_EXIT_TIM_UI_CNT for
29:24 .
RW dphy are programmed as exit zero count by the processor
23:21 0b RESERVED_1: Reserved.
RW
00110b |TRAIL_COUNT: TCLK_POST_TIM_UI_CNT and TCLK_TRAIL_TIM_UI_CNT
20:16 .
RW for dphy are programmed as trail count by the processor
15:8 00011010b|CLK_ZERO_COUNT: TCLK_O_TIM_UI_CNT for dphy is programmed as clk
' RW zero count by the processor
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3.1.131

Bit Default
Range | & Access

Description

7.6 Ob RESERVED_2: Reserved.
’ RW
5:0 000100b |PREPARE_COUNT: TCLK_PREP_TIM_UI_CNT and THS_PREP_TIM_UI_CNT
' RW for dphy are programmed as prepare count by the processor
MIPIC_DBI_BW_CTRL_REG—Offset B884h

mipi C DBI BW ctrl reg

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

3.1.132

Datasheet

MIPII$_DBI_BW_CTRL_REG: [GTTMMADR_LSB + 2BF20h] +
B884

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

31 28

00O0O0OOOOOOOOOOOOOOOOOOOOOOOOOOOO0OO

24 20 16 12 8 4 0

BANDWIDTH_TIMER

Bit Default
Range | & Access

Description

BANDWIDTH_TIMER: DBI Bandwidth control Register. The bandwidth
essential for transmitting 16 long packets containing 252 bytes meant for
DCS write memory command is programmed in this register in terms of byte

31:0 Ob clocks. Based on the DSI transfer rate and the number of lanes configured
' RW the time taken to transmit 16 long packets in a DSI stream varies.

NOTE: : The value programmed in this timer must be greater than the actual
time taken to carry out 16 long packets transmission in DSI stream
plus the time taken to transmit two blanking packets

MIPIC_CLK_LANE_SWITCHING_TIME_CNT—Offset B888h

mipi C clk lane switching time count

Access Method
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Type: Memory Mapped I/O Register MIPIC_CLK_LANE_SWITCHING_TIME_CNT:[GTTMMADR_LSB
(Size: 32 bits) + 2BF20h] + B888h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

31 28 24 20 16 12 8 4 0

00O0O0OOOOOOOOOO|OOOOOOOOOOOOO0OOOO0O0OO0ODO

LS_HS_SSW_CNT

HS_LS_PWR_SW_CNT

Bit Default

Range | & Access Description

LS_HS_SSW_CNT: Low power to high speed switching time in terms byte
ob clock (txbyteclkhs). This value is based on the byte clock (txbyteclkhs) and
31:16 low power clock frequency (txclkesc). Typical value - Number of byte clocks
RW . R .
required to switch from low power mode to high speed mode after
txrequesths_clk is asserted. Current Value is ah = 10 txbyteclkhs

HS_LS_PWR_SW_CNT: High speed to low power switching time in terms
ob byte clock (txbyteclkhs). This value is based on the byte clock (txbyteclkhs)
15:0 RW and low power clock frequency (txclkesc). Typical value - Number of byte
clocks request to switch from high speed mode to low power mode after
txrequesths_clk is de-asserted. Current Value is 14h = 20 txbyteclkhs

3.1.133 MIPIC_STOP_STATE_STALL—Offset B88Ch

mipi C stop state stall

Access Method

Type: Memory Mapped I/O Register MIPIC_STOP_STATE_STALL: [GTTMMADR_LSB + 2BF20h] +
(Size: 32 bits) B88Ch

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

166 Datasheet



31 28

00O0O0|0O00O0

intel.

24 20 16 12 8 4 0

0|0 00O0(OO0CO0OOO0OOOOOO|OO0OO0OO0OO0CO

RESERVED

MIPIC_STOP_STATE_STALL_COUNTER

Bit Default
Range | & Access

Description

) Ob RESERVED: reserved
31:8
RW
MIPIC_STOP_STATE_STALL_COUNTER: Delay between (stall the stop
state signal) the data transfer is increased based on this counter value. This
counter is calculated from txclkesc.
NOTE: If processor programs this register then it needs to reprogram the
high_low_ switch counter in B844h and Ip_equivalent_byteclk reg in
_ 0b B860h to compensate this delay.
' RW High_low_switch_count B844h: High to low switch counter = Actual High to

low switch + stop_sta_stall_reg value * Low power clock equivalence value
in terms of byte clock LP equivalent byteclk register B860h: LP equivalent
byteclk value = txclkesc time/ txbyteclk time * (105 + stop_sta_stall_reg
value) / 105 Minimum time of Low Power short packet transfer = 105
txclkesc

3.1.134 MIPIC_INTR_STAT_REG_1—Offset B890h

mipi C interrupt stat register 1

Access Method

Type: Memory Mapped I/O Register
(Size: 32 bits)

MIPIls_INTR_STAT_REG_l: [GTTMMADR_LSB + 2BF20h] +
B890

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

Datasheet
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RESERVED

MIPIC_RX_CONNECTION_DETECTED| ©

Bit Default

Range | & Access Description

0b RESERVED: reserved
RW

ob MIPIC_RX_CONNECTION_DETECTED: Set to 1'b1 if the contention
0 RW detected in the display device and is reported in the Acknowledge packet by
the display device

3.1.135 MIPIC_INTR_EN_REG_1—Offset B894h

mipic interrupt enable register

Access Method

Type: Memory Mapped I/0O Register MIPIC_INTR_EN_REG_1: [GTTMMADR_LSB + 2BF20h] +
(Size: 32 bits) B894h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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o

o

RESERVED

MIPIC_ENABLE_RX_CONNECTION_DETECTED| ©

Bit Default
Range | & Access

Description

0b RESERVED: reserved
31:1]
RW
ob MIPIC_ENABLE_RX_CONNECTION_DETECTED: Set to enable the
0 RW interrupt for contention detected error in the acknowledgement packet

reports

3.1.136 MIPIC_CTRL—Offset B904h

mipi ctrl reg

Access Method

Type: Memory Mapped 1I/0 Register

(Size: 32 bits)

Datasheet

MIPIC_CTRL: [GTTMMADR_LSB + 2BF20h] + B904h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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Bit Default Description
Range | & Access P
Ob NAME_BITS: Reserved
31:5
RW
4:3 Ob STATUS: 2'b00: low priority on read requests to G-unit 2'b11 : high priority
' RW
5 Ob RGB_FLIP: 1'b0 : RGB data from disp2d is reverted to BGR 1'b1 : RGB data
RW from disp2d is passed as is to MIPI IP
) Ob MIPI_2X_CLOCK_DIVIDER: Reserved
1:0 RW

MIPIC_DATA_ADD-—Offset B908h
mipi C data ADD

Access M

ethod

Type: Memory Mapped I/O Register

(Size: 32 bits)
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MIPIC_DATA_ADD: [GTTMMADR_LSB + 2BF20h] + B908h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

00O0O

31 28
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o

DATA_VALID| ©

DATA_MEM_ADDR

DATA_MEM_ADDR_1
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Bit Default Description
Range | & Access P
31:5 0b DATA_MEM_ADDR: When there is updated data for the display panel, S/W
' RW programs this register with the memory address to read from
. 0b DATA_MEM_ADDR_1: Reserved
4:1

RW

o 0Ob DATA_VALID: This bit is set by S/W when the mem_addr is written and is
RW cleared by H/W when done reading the data from memory

3.1.138 MIPIC_DATA_LEN—Offset B90Ch

mipiC data length

Access Method

Type: Memory Mapped I/O Register
(Size: 32 bits)

MIPIC_DATA_LEN: [GTTMMADR_LSB + 2BF20h] + B90Ch

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

31 28

00O0O0OOOOOOOOOO0OOOOOOOOOOOOOOOOO0O0OO0OO

24 20 16 12 8 4 0

RESERVED

DATA_LENGTH

Bit Default
Range | & Access

Description

31:20 Ob RESERVED: Reserved.
RW
ob DATA_LENGTH: This field shows the remaining length of data that needs to
19:0 RW be read from memory, Initially set by S/W and is decremented by H/W as

reads are issued

3.1.139 MIPIC_CMD_ADD—Offset B910h

mipiC command add

Access Method

Type: Memory Mapped I/O Register
(Size: 32 bits)

MIPIC_CMD_ADD: [GTTMMADR_LSB + 2BF20h] + B910h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

Datasheet

171



31 28 24 20 16 12 8 4 0
00O0O0OO0OO0OOOOOOOOOO|OOOOOOOOBOOOOO0O0O0ODO
a4 [a) wiwiAQ
=
3 = |2|2/2
; g il Z|
w w e
x |Olg|Z2
Z| B Na) <Zt
a el A
=z | =
< lC_) Z| 0O
= 5 <| O
=
= < s
3 J| o
E O
=
Bit Default Description
Range | & Access P
b COMMAND_MEM_ADDR: When there are new commands that need to be
31:5 sent to the display panel, S/W programs this register with the memory
RW
address to read the commands from
4:3 0b RESERVED: MBZ
’ RW
ob MIPIC_AUTO_PWG_ENABLE: Idle state: SW driver writes to this bit to
2 RW enable auto power gating for MIPIC controller 0: default 1: auto power gate
is enabled
ob COMMAND_DATA_MODE: 0: data for memory write command from
1 RW system buffer that is specified by MIPI data address register 1: data for
memory write command from pipe A rendering
o Ob COMMAND_VALID: This bit is set by S/W when the mem_addr is written
RW and is cleared by H/W when done reading the data from memory

3.1.140 MIPIC_CMD_LEN—Offset B914h

mipiC command Length

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)
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MIPIC_CMD_LEN: [GTTMMADR_LSB + 2BF20h] + B914h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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3.1.141

Bit Default Description
Range | & Access P
31:24 Ob COMMAND_3: This is command 3 length (command + parameters) in bytes
’ RW
23:16 Ob COMMAND__2: This is command 2 length (command + parameters) in bytes
’ RW
15:8 Ob COMMAND_1: This is command 1 length (command + parameters) in bytes
' RW
2.0 Ob COMMAND_0: This is command 0 length (command + parameters) in bytes
' RW

MIPIC_RD_DATA_RETURNO—Offset B918h

mipi C Read data return 0

Access M

ethod

Type: Memory Mapped I/O Register

(Size: 32 bits)

3.1.142

Datasheet

MIPIC_RD_DATA_RETURNO: [GTTMMADR_LSB + 2BF20h] +
B918h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

00O0O

31 28

00O0O0O0OOOOOOOOOOOOOOOOOOOOO0OOO0ODO

24 20 16 12 8 4 0

RD_DATA_RETURN_PANEL

Bit

Default

Range | & Access

Description

Ob
RO

RD_DATA_RETURN_PANEL: This is the configuration data returned from
the panel

MIPIC_RD_DATA_RETURN1—Offset B91Ch

mipi C read data return 1

Access M

ethod
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Type: Memory Mapped I/O Register MIPIC_RD_DATA_RETURN1: [GTTMMADR_LSB + 2BF20h] +

(Size: 32 bits)

B91Ch

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)

GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

31 28 24 20 16 12 8 4 0

00O0O0OOOOOOOOOO|OOOOOOOOOOOOO0OOOO0O0OO0ODO

RD_DATA_RETURN_PANEL

Bit Default

Range | & Access Description

Ob RD_DATA_RETURN_PANEL: This is the configuration data returned from
RO the panel

3.1.143 MIPIC_RD_DATA_RETURN2—-Offset B920h
mipi C read data return 2
Access Method
Type: Memory Mapped /0 Register MIPIC_RD_DATA_RETURN2: [GTTMMADR_LSB + 2BF20h] +

(Size: 32 bits)
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B920h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)

GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

31 28 24 20 16 12 8 4 0

00O0O0OO0O0OOOOOOOOOOOOOOOOOOO0OOOCO|O0O0O0OO

RD_DATA_RETURN_PANEL
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Bit Default

Range | & Access Description

0b RD_DATA_RETURN_PANEL: This is the configuration data returned from
RO the panel

3.1.144 MIPIC_RD_DATA_RETURN3—Offset B924h
mipi C read data return 3
Access Method
Type: Memory Mapped 1/0 Register MIPIC_RD_DATA_RETURN3: [GTTMMADR_LSB + 2BF20h] +

(Size: 32 bits)

B924h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)

GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

31 28 24 20 16 12 8 4 0

00O0O0OOOOOOOOOOOOO|OOOOOOOOOOOOOOO0OO

RD_DATA_RETURN_PANEL

Bit Default

Range | & Access Description

Ob RD_DATA_RETURN_PANEL: This is the configuration data returned from
RO the panel

3.1.145 MIPIC_RD_DATA_RETURN4—Offset B928h
mipi C read data return 4
Access Method
Type: Memory Mapped /0O Register MIPIC_RD_DATA_RETURN4: [GTTMMADR_LSB + 2BF20h] +

(Size: 32 bits)

Datasheet

B928h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)

GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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3.1.146

Type: Memory Mapped I/O Register
(Size: 32 bits)
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Bit Default Description

Range | & Access
31:0 0b RD_DATA_RETURN_PANEL: This is the configuration data returned from
' RO the panel

MIPIC_RD_DATA_RETURNS5—Offset B92Ch

mipi C read data return 5

Access Method

MIPIC_RD_DATA_RETURNS: [GTTMMADR_LSB + 2BF20h] +
B92Ch

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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Bit Default Description

Range | & Access
31:0 Ob RD_DATA_RETURN_PANEL: This is the configuration data returned from
' RO the panel
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3.1.147 MIPIC_RD_DATA_RETURN6—Offset B930h

mipi C read data return 6

Access Method

Type: Memory Mapped 1I/0 Register MIPIC_RD_DATA_RETURNG6: [GTTMMADR_LSB + 2BF20h] +
(Size: 32 bits) B930h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

31 28 24 20 16 12 8 4 0

00O0O0OOOOOOOOOOOOOOOOOOOOOOOOSOO0O0OO0OO

RD_DATA_RETURN_PANEL

Bit Default

Range | & Access Description

Ob RD_DATA_RETURN_PANEL: This is the configuration data returned from
RO the panel

3.1.148 MIPIC_RD_DATA_RETURN7—Offset B934h

mipi C read data return 7

Access Method

Type: Memory Mapped I/O Register MIPIC_RD_DATA_RETURNZ: [GTTMMADR_LSB + 2BF20h] +
(Size: 32 bits) B934h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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00O0O0OO0OOOOOOOOOO0OOO|OO0OOOOOOO0OOOOOOOCDO

RD_DATA_RETURN_PANEL

Bit Default

Range | & Access Description

0b RD_DATA_RETURN_PANEL: This is the configuration data returned from
RO the panel

3.1.149 MIPIC_RD_DATA_VALID—Offset B938h
mipi C read data valid
Access Method
Type: Memory Mapped 1/0 Register MIPIC_RD_DATA_VALID: [GTTMMADR_LSB + 2BF20h] +

(Size: 32 bits)

178

B938h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)

GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

31 28 24 20 16 12 8 4 0

00O0O0OOOOOOOOOO|OOOOOOOOOOOOO0O0OOOO0O0OO0ODO

RESERVED

READ_DATA_VALID

Bit Default

Range | & Access Description

0b RESERVED: Reserved.
RW

READ_DATA_VALID: Each bit corresponds to presence of valid data in the
0b registers above. When data is returned from the panel, H/W will write into
RW these registers in sequence, and set the corresponding valid bit. When S/W
issues a write '1 to the registers, this bit is cleared

7:0
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3.1.150 HTOTAL_A—Offset 60000h

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

Datasheet

Pipe A Horizontal Total Register

HTOTAL_A: [GTTMMADR_LSB + 2BF20h] + 60000h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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Bit Default Description
Range | & Access P
31:29 0b RESERVED: Write as zero.
RW
PIPE_A_HORIZONTAL_TOTAL_DISPLAY_CLOCKS: This 13-bit field
provides Horizontal Total up to 8192 pixels encompassing the Horizontal
Active Display period, front/back border and retrace period. Any pending
ob event (HSYNC, ACTIVE, HBLANK) is reset at HTOTAL and the programmed
28:16 RW sequence begins again. This field is programmed to the number of clocks
desired minus one. This number of clocks needs to be a multiple of two when
driving data out the digital port out the LVDS port in two channel mode. This
value should always be equal or greater to the sum of the horizontal active
and the horizontal blank, and border region sizes.
15:12 0b RESERVED_1: Write as zero.
’ RW

179



Bit Default

Range |& Access Description

PIPE_A_HORIZONTAL_ACTIVE_DISPLAY_END_PIXELS: This 12-bit
field provides Horizontal Active Display resolutions up to 4096 pixels.
NOTE: The first horizontal active display pixel is considered pixel number 0.
The value programmed should be the (active pixels/line 1).
ob The number of active pixels will be limited to multiples of two pixels when
11:0 RW driving the integrated LVDS port in two channel mode. For proper results
during VGA centering mode this value needs to be large enough to fit the
largest VGA mode supported, this should be at least 720/1440 pixels for
standard VGA type modes or 640/1280 pixels if the nine-dot disable bit in
the VGA control register is set. When using the internal panel fitting logic,
the minimum horizontal size allowed will be three pixels.

3.1.151 HBLANK_A—Offset 60004h

Pipe A Horizontal Blank Register
Access Method

Type: Memory Mapped I/O Register .
(Size: 32 bits) HBLANK_A: [GTTMMADR_LSB + 2BF20h] + 60004h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

31 28 24 20 16 12 8 4 0

00000000‘0000‘00000000000000000000

1

RESERVED

RESERVED

PIPE_A_HORIZONTAL_BLANK_END

PIPE_A_HORIZONTAL_BLANK_START

Bit Default

Range | & Access Description

0b RESERVED: Read Only.

31:29 RW
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3.1.152

intel.

Bit
Range

Default
& Access

Description

28:16

0b
RW

PIPE_A_HORIZONTAL_BLANK_END: This 13-bit field specifies the
position of Horizontal Blank End expressed in terms of the absolute pixel
number relative to the horizontal active display start. The value programmed
should be the HBLANK End pixel position, where the first active pixel is
considered position 0; the second active pixel is considered position 1, etc.
Horizontal blank ending at the same point as the horizontal total indicates
that there is no left hand border area. HBLANK size has a minimum value of
32 clocks. The number of clocks within blank needs to be a multiple of two
when driving data out LVDS in two channel mode. The value loaded in the
register would be equal to RightBorder+Active+HBIlank-1. If this pipe is
connected to the TVout port or Panel Fitter 2 the border must be zero. In that
case this register is programmed to the same value as the HTOTAL register.

15:13

0b
RW

RESERVED_1: Read Only.

12:0

Ob
RW

PIPE_A_HORIZONTAL_BLANK_START: This 13-bit field specifies the
Horizontal Blank Start position expressed in terms of the absolute pixel
number relative to the horizontal active display start. The value programmed
should be the HBLANK Start pixel position, where the first active pixel is
considered position 0; the second active pixel is considered position 1, etc.
The number of clocks for both left and right borders need to be a multiple of
two when driving data out the LVDS port in two channel mode. Horizontal
blank should only start after the end of the horizontal active region. The
value loaded in the register would be equal to RightBorder+Active-1. If this
pipe is connected to the TVout port or Panel Fitter 2 the border must be zero.
In that case this register is programmed to the same value as the HACTIVE
register.

HSYNC_A—Offset 60008h

Pipe A Horizontal Sync Register

Access Method

Type: Memory Mapped 1I/0 Register

(Size: 32 bits)

Datasheet

HSYNC_A: [GTTMMADR_LSB + 2BF20h] + 60008h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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1

RESERVED

RESERVED

PIPE_A_HORIZONTAL_SYNC_END

PIPE_A_HORIZONTAL_SYNC_START

Bit Default

Range | & Access Description

0b RESERVED: Write as zero.

31:29 RW
PIPE_A_HORIZONTAL_SYNC_END: This 13-bit field specifies the
horizontal Sync End position expressed in terms of the absolute pixel number
relative to the horizontal active display start. The value programmed should
ob be the HSYNC End pixel position, where the first active pixel is considered

28:16 RW position 0; the second active pixel is considered position 1, etc. The number
of clocks in the sync period needs to be a multiple of two when driving data
out the LVDS port in two channel mode. This value should be greater than
the horizontal sync start position and would be loaded with the
Active+RightBorder+FrontPorch+Sync-1.

Ob RESERVED_1: Read Only.
RW

15:13]

PIPE_A_HORIZONTAL_SYNC_START: This 13-bit field specifies the
horizontal Sync Start position expressed in terms of the absolute pixel
number relative to the horizontal active display start. The value programmed
should be the HSYNC Start pixel position, where the first active pixel is
considered position 0; the second active pixel is considered position 1, etc.
Ob Note that when HSYNC Start is programmed equal to HBLANK Start, both
RW HSYNC and HBLANK will be asserted on the same pixel clock. It should never
be programmed to less than HBLANK start. The number of cycles from the
beginning of the line needs to be a multiple of two when driving data out the
LVDS port in two channel mode. This register should not be less than the
horizontal active end. This register should be loaded with the
Active+RightBorder+FrontPorch-1.

12:0

3.1.153 VTOTAL_A—Offset 6000Ch

Pipe A Vertical Total Register

Access Method
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Type: Memory Mapped I/O Register

(Size: 32 bits)

VTOTAL_A: [GTTMMADR_LSB + 2BF20h] + 6000Ch

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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Bit Default Description
Range | & Access P
31:29 0b RESERVED: Read Only.
RW
PIPE_A_VERTICAL_TOTAL_DISPLAY_LINES: This 13 bit field provides
Vertical Total up to 8192 lines encompassing the Vertical Active Display
Lines, top/bottom border and retrace period. The value programmed should
be the number of lines required minus one. Vertical total needs to be large
28:16 Ob enough to be greater than the sum of the vertical active, vertical border, and
’ RW the vertical blank regions. The vertical counter is incremented on the leading
edge of the horizontal sync. For interlaced display modes, this indicates the
total number of lines in both fields. In interlaced modes, hardware
automatically divides this number by 2 to get the number of lines in each
field.
15:12 Ob RESERVED_1: Read Only.
RW
PIPE_A_VERTICAL_ACTIVE_DISPLAY_LINES: This 12-bit field provides
vertical active display resolutions up to 4096 lines. It should be programmed
with the desired number of lines minus one. When using the internal panel
Ob _ . S . L .
11:0 RW fitting logic, the minimum vertical active area must be three lines. For
interlaced display modes, this indicates the total number of lines in both
fields. In interlaced modes, hardware automatically divides this number by 2
to get the number of lines in each field.
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3.1.154 VBLANK_A—Offset 60010h

Pipe A Vertical Blank Register

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

VBLANK_A: [GTTMMADR_LSB + 2BF20h] + 60010h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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Bit Default Description
Range | & Access P
31:29 Ob RESERVED: Read Only.
RW
PIPE_A_VERTICAL_BLANK_END: This 13-bit field specifies the Vertical
Blank End position expressed in terms of the absolute Line number relative
to the vertical active display start. The value programmed should be the
VBLANK End line position, where the first active line is considered line 0, the
second active line is considered line 1, etc. The end of vertical blank should
28:16 Ob be after the start of vertical blank and before or equal to the vertical total.

' RW This register should be loaded with the Vactive+BottomBorder+VBlank-1. For
interlaced display modes, hardware automatically divides this number by 2
to get the vertical blank end in each field. It does not count the two half lines
that get added when operating in modes with half lines. If this pipe is
connected to the TVout port or Panel Fitter 2 the border must be zero. In that
case this register is programmed to the same value as the VTOTAL register.

15:13 r({)vt:/ RESERVED_1: Read Only.
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Bit Default

Range & Access Description

PIPE_A_VERTICAL_BLANK_START: This 13-bit field specifies the Vertical
Blank Start expressed in terms of the absolute line number relative to the
vertical active display start. The value programmed should be the VBLANK
Start line position, where the first active line is considered line 0, the second
active line is considered line 1, etc. Minimum vertical blank size is required to
0b be at least three lines. Blank should start after the end of active. This

RW register is loaded with the Vactive+BottomBorder-1. For interlaced display
modes, hardware automatically divides this number by 2 to get the vertical
blank start in each field. It does not count the two half lines that get added
when operating in modes with half lines. If this pipe is connected to the
TVout port or Panel Fitter 2 the border must be zero. In that case this
register is programmed to the same value as the VACTIVE register.

12:0

3.1.155 VSYNC_A—Offset 60014h
Pipe A Vertical Sync Register
Access Method
Type: Memory Mapped 1/O Register VSYNC_A: [GTTMMADR_LSB + 2BF20h] + 60014h

(Size: 32 bits)

Datasheet

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

31 28 24 20 16 12 8 4 0

00O0O0OOOOOOOOOOOOO|OOOOOO0OOOOOOOOOO0OO

1

RESERVED

RESERVED

PIPE_A_VERTICAL_SYNC_END

PIPE_A_VERTICAL_SYNC_START

Bit Default

Range | & Access Description

0b RESERVED: Read Only.

1:2
31:29 RW
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Bit Default Description
Range | & Access
PIPE_A_VERTICAL_SYNC_END: This 13-bit field specifies the Vertical
Sync End position expressed in terms of the absolute Line number relative to
the vertical active display start. The value programmed should be the VSYNC
ob End line position, where the first active line is considered line 0, the second
28:16) RW active line is considered line 1, etc. This register should be loaded with
Vactive+BottomBorder+FrontPorch+Sync-1. For interlaced display modes,
hardware automatically divides this number by 2 to get the vertical sync end
in each field. It does not count the two half lines that get added when
operating in modes with half lines.
15:13 0b RESERVED_1: Read Only.
RW
PIPE_A_VERTICAL_SYNC_START: This 13-bit field specifies the Vertical
Sync Start position expressed in terms of the absolute line number relative
to the vertical active display start. The value programmed should be the
ob VSYNC Start line position, where the first active line is considered line 0, the
12:0 RW second active line is considered line 1, etc. This register would be loaded with

Vactive+BottomBorder+FrontPorch-1. For interlaced display modes,
hardware automatically divides this number by 2 to get the vertical sync
start in each field. It does not count the two half lines that get added when
operating in modes with half lines.

PIPESRCA—Offset 6001Ch

Pipe A Source Image Size

Access Method

Type: Memory Mapped I/0O Register

(Size: 32 bits)
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PIPESRCA: [GTTMMADR_LSB + 2BF20h] + 6001Ch

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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24 20 16 12 8 4 0

00O0OOOOOOOOOOOOOOOOO|OO0OO0OO0OO0OCO

RESERVED

RESERVED_1

PIPE_A_VERTICAL_SOURCE_IMAGE_SIZE

PIPE_A_HORIZONTAL_SOURCE_IMAGE_SIZE

Bit
Range

Default
& Access

Description

31:28

0b
RW

RESERVED: Write as zero

27:16

Ob
RW

PIPE_A_HORIZONTAL_SOURCE_IMAGE_SIZE: This 12-bit field specifies
Horizontal source image size up to 4096. This determines the size of the
image created by the display planes sent to the blender. The value
programmed should be the source image size minus one. The actual source
size must be two times the programmed value in the pixel multiply mode. It
must represent a size that is a multiple of two (even numbers) when driving
the LVDS port in two channel mode. This implies that for this mode, the
value programmed will always be an odd number. Except in the case of panel
fitting internal or in an external device, this register field would be
programmed to a value identical to the horizontal active. This is the only
register of the timing registers that is allowed to be programmed while the
pipe is enabled.

15:12

0b
RW

RESERVED_1: Write as zero

0b
RW

PIPE_A_VERTICAL_SOURCE_IMAGE_SIZE: This 12-bit field specifies the
vertical source image size up to 4096 lines. This determines the size of the
image created by the display planes sent to the blender. The value
programmed should be the source image size minus one. Note that the
actual number of lines needs to be at least twice the planes programmed
value when in the pixel multiply mode. Except in the case of panel fitting
internal or in an external device, this register field would be programmed to
a value identical to the vertical active. For interlaced display modes,
hardware automatically divides this number by 2 to get the vertical source
image size in each field.

3.1.157 BCLRPAT_A—Offset 60020h

Pipe A Border Color Pattern Register

Datasheet
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Type: Memory Mapped I/O Register

(Size: 32 bits)

Access Method

BCLRPAT_A: [GTTMMADR_LSB + 2BF20h] + 60020h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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Bit Default Description
Range | & Access P
31:24 0b RESERVED: Reserved.
RW
23:16 Ob PIPE_A_BORDER_RED_CHANNEL_VALUE: pipeA border red channel
' RW values
15:8 Ob PIPE_A_BORDER_GREEN_CHANNEL_VALUE: pipeA border green
' RW channel values
7:0 Ob PIPE_A_BORDER_BLUE_CHANNEL_VALUE: pipeA border blue channel
' RW values

3.1.158 VSYNCSHIFT_A—Offset 60028h

Vertical Sync Shift Register

Type: Memory Mapped I/O Register

(Size: 32 bits)

188

Access Method

Default:

VSYNCSHIFT_A: [GTTMMADR_LSB + 2BF20h] + 60028h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

00000000h
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RESERVED

PIPE_A_SECOND_FIELD_VERTICAL_SYNC_SHIFT

Bit
Range

Default
& Access

Description

31:13

0b
RW

RESERVED: Write as zero.

12:0

0b
RW

PIPE_A_SECOND_FIELD_VERTICAL_SYNC_SHIFT: This value specifies
the vertical sync alignment for the start of the interlaced second field
expressed in terms of the absolute pixel number relative to the horizontal
active display start. This value will only be used if the PIPEACONF is
programmed to an interlaced mode using vsync shift. Otherwise a legacy
value of floor[htotal / 2] will be used. Typically, the interlaced second field
vertical sync should start one pixel after the point halfway between
successive horizontal syncs, so the value of this register should be
programmed to: (horizontal sync start - floor[horizontal total / 2]) (use the
actual horizontal sync start and horizontal total values and not the minus one
values programmed into registers). This vertical sync shift only occurs during
the interlaced second field. In all other cases the vertical sync start position
is aligned with horizontal sync start.

3.1.159 TRANSADATAM1-—-Offset 60030h
Pipe A Data M value 1

Access Method

Type: Memory Mapped 1I/0 Register

(Size: 32 bits) TRANSADATAM1: [GTTMMADR_LSB + 2BF20h] + 60030h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32

bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 7E000000h
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3.1.160
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Bit Default Description
Range | & Access P
31 0b RESERVED: Project: All Format: MBZ
RW
30:25 111111b [TU1_SIZE: Project: All This field is the size of the transfer unit for DP, minus
' RW one.
5 Ob RESERVED_1: Project: All Format: MBZ
4
RW
23:0 Ob PIPE_A_DATA_M1_VALUE: Project: All This field is the M1 value for
' RW internal use of the DDA.

TRANSADATAN1—Offset 60034h

Pipe A Data N value 1

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)
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TRANSADATAN1: [GTTMMADR_LSB + 2BF20h] + 60034h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32

bits)

GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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Bit Default Description
Range | & Access P
. Ob RESERVED: Project: All Format: MBZ
31:24
RW
23:0 0b PIPE_A_DATA_N1_VALUE: Project: All This field is the N1 value for
' RW internal use of the DDA.

3.1.161 TRANSADATAM2—Offset 60038h

Pipe A Data M value 2

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

TRANSADATAM2: [GTTMMADR_LSB + 2BF20h] + 60038h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 7E000000h
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Bit Default Description
Range | & Access P
31 0b RESERVED: Project: All Format: MBZ
RW
30:25 111111b |TU2_SIZE: Project: All Default Value: ;111111b 64 This field is the size of
’ RW the transfer unit for DP, minus one.
24 Ob RESERVED_1: Project: All Format: MBZ
RW
23:0 Ob PIPE_A_DATA_M2_VALUE: Project: All This field is the M2 value for
' RW internal use of the DDA.

3.1.162 TRANSADATAN2-—-Offset 6003Ch
Pipe A Data N value 2

Access Method

Datasheet
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'("gilz’gi g"ze’t‘)““‘__’g)y Mapped 1/O Register TRANSADATAN2: [GTTMMADR_LSB + 2BF20h] + 6003Ch

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

31 28 24 20 16 12 8 4 0

00O0OO0OOOOOOOOOO0OOOOOOOOOOOO0OOOOOOOCODO

RESERVED

PIPE_A_DATA_N2_VALUE

Bit Default

Range | & Access Description

0b RESERVED: Project: All Format: MBZ
RW

Ob PIPE_A_DATA_N2_VALUE: Project: All This field is the N2 value for
RW internal use of the DDA.

31:24

3.1.163 TRANSADPLINKM1—Offset 60040h

Pipe A Link M value 1

Access Method

(Tgiggf _,':"zeg“igg Mapped 1/0 Register TRANSADPLINKM1: [GTTMMADR_LSB + 2BF20h] + 60040h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

31 28 24 20 16 12 8 4 0

00O0O0OO0O0OOOOOOOOOOOOOOOOOOO0OOOCO|0O0O0OO

RESERVED

PIPE_A_LINK_M1_VALUE
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Bit Default Description
Range | & Access P
. 0b RESERVED: Project: All Format: MBZ
31:24
RW
23:0 0b PIPE_A_LINK_M1_VALUE: Project: All This field is the M1 value for
' RW external transmission in the Main Stream Attributes.

3.1.164 TRANSADPLINKN1—Offset 60044h

Pipe A Link N value 1

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

TRANSADPLINKN1: [GTTMMADR_LSB + 2BF20h] + 60044h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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Bit Default Description
Range | & Access P
31:24 0b RESERVED: Project: All Format: MBZ
’ RW
23:0 0Ob PIPE_A_LINK_N1_VALUE: Project: All This field is the N1 value for
' RW external transmission in the Main Stream Attributes and VB-ID.

3.1.165 TRANSADPLINKM2—Offset 60048h

Pipe A Link M value 2

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

Datasheet

TRANSADPLINKM?2: [GTTMMADR_LSB + 2BF20h] + 60048h
GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)

GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h
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Default: 00000000h

31 28 24 20 16 12 8 4 0

000O0OOO0OOOOOOOOOOOOOOOOOOO0OOOO|O0O0O0OO

RESERVED

PIPE_A_LINK_M2_VALUE

Bit Default

Range | & Access Description

0b RESERVED: Project: All Format: MBZ
RW

Ob PIPE_A_LINK_M2_VALUE: Project: All This field is the M2 value for
RW external transmission in the Main Stream Attributes.

31:24

3.1.166 TRANSADPLINKN2-—Offset 6004Ch
Pipe A Link N value 2

Access Method

'("gllz’g g"zeg‘ig’sr)y Mapped I/0 Register TRANSADPLINKN2: [GTTMMADR_LSB + 2BF20h] + 6004Ch

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32

bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

31 28 24 20 16 12 8 4 0

00O0O0OOOOOOOOOO|OOOOOOOOOOOOO0O0OOOO0O0OO0ODO

RESERVED

PIPE_A_LINK_N2_VALUE

Bit Default

Range | & Access Description

0b RESERVED: Project: All Format: MBZ

31:24
RW
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Bit Default Description
Range | & Access P
23:0 Ob PIPE_A_LINK_N2_VALUE: Project: All This field is the N2 value for
' RW external transmission in the Main Stream Attributes and VB-ID.

3.1.167 CRCCTRLREDA—Offset 60050h

Pipe A CRC Color Channel Control Register (Red)

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

CRCCTRLREDA: [GTTMMADR_LSB + 2BF20h] + 60050h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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ENABLE_COLOR_CRC

CRC_SOURCE_SELECT

RESERVED

EXPECTED_CRC_VALUE

Bit
Range

Default
& Access

Description

31

0b
RW

ENABLE_COLOR_CRC: Enables the CRC calculations. After being enabled
for the first time, you need to wait for two VBLANK events for a valid CRC
result. After that, a CRC will be generated each frame. 0 = CRC Calculations
are disabled 1 = CRC Calculations are enabled

30:27

0b
RW

CRC_SOURCE_SELECT: These bits select the source of the data to put into
the CRC logic. 0000: Pipe A (Not available when DisplayPort or TV is enabled
on this pipe) [DevVLVP] 0001: sDVOB/HDMIB (30 bit format. Only select
when HDMIB is set to pipeA) [DevVLVP] 0010: sDVOC/HDMIC (30 bit format.
Only select when HDMIC is set to pipeA) [DevVLVP] 0011: DisplayPort D (40
bit format) [DevCTG] 0100: TV Encoder outputs (30 bit format) 0101: TV
filter outputs (30 bit format) 0110: DisplayPort B (40 bit format) [DevCTG,
DevCDV, DevVLVP] 0111: DisplayPort C (40 bit format) [DevCTG, DevCDV,
DevVLVP] 1000: Audio DP (Audio for DisplayPort (pcdclk). Only select when
Audio is on DisplayPort on Pipe A) [DevVLVP] 1001: Audio HDMI (Audio for
HDMI (dotclock) Only select when Audio is on HDMI on Pipe A) Others:
Reserved

26:23

Ob
RW

RESERVED: Write as zero
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3.1.168

Bit Default Description
Range | & Access P
EXPECTED_CRC_VALUE: Expected CRC Value for Color Channel. This is the
22:0 0b value used to generate the CRC error status and interrupt. Resultant CRC
' RW values are compared to this register after the completion of a CRC

calculation. Status indications are in the PIPEASTAT register.

CRCCTRLGREENA—Offset 60054h

Pipe A CRC Color Channel Control Register (, Residual)

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

CRCCTRLGREENA: [GTTMMADR_LSB + 2BF20h] + 60054h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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Bit Default Description
Range | & Access P
31:23 Ob RESERVED: Write as zero
RW
EXPECTED_CRC_VALUE: Expected CRC Value for Color Channel. This is the
22:0 Ob value used to generate the CRC error status and interrupt. Resultant CRC
' RW values are compared to this register after the completion of a CRC

calculation. Status indications are in the PIPEASTAT register.

3.1.169 CRCCTRLBLUEA—Offset 60058h

Pipe A CRC Color Channel Control Register

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)
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CRCCTRLBLUEA: [GTTMMADR_LSB + 2BF20h] + 60058h
GTTMMADR_LSB Type: PCI Configuration Register (Size: 32

bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h
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Default: 00000000h
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Bit Default Description
Range | & Access P
31:23 0b RESERVED: Write as zero
RW
EXPECTED_CRC_VALUE: Expected CRC Value for Color Channel. This is the
22:0 0b value used to generate the CRC error status and interrupt. Resultant CRC
' RW values are compared to this register after the completion of a CRC
calculation. Status indications are in the PIPEASTAT register.

3.1.170

CRCCTRLALPHAA—Offset 6005Ch

Pipe A CRC Color Channel Control Register

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

CRCCTRLALPHAA: [GTTMMADR_LSB + 2BF20h] + 6005Ch

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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Bit Default Description
Range | & Access P
31:23 FC:\l,)v RESERVED: Write as zero
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Bit Default

Range |& Access Description

EXPECTED_CRC_VALUE: Expected CRC Value for Color Channel. This is the
Ob value used to generate the CRC error status and interrupt. Resultant CRC
RW values are compared to this register after the completion of a CRC
calculation. Status indications are in the PIPEASTAT register.

22:0

3.1.171 CRCRESREDA—Offset 60060h
Pipe A A CRC Color Channel Result Register
Access Method

Type: Memory Mapped I/O Register .
(Size: 32 bits) CRCRESREDA: [GTTMMADR_LSB + 2BF20h] + 60060h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

31 28 24 20 16 12 8 4 0

000O0OO0OO0OOOOOOOOOOOOOOOOOOOO0OOOCO|0O0O0OO

RESERVED

COLOR_CHANNEL_CRC_RESULT_VALUE

Bit Default

Range | & Access Description

0b RESERVED: Read only

31:23 RO

COLOR_CHANNEL_CRC_RESULT_VALUE: This field contains the resultant
Ob CRC value for the particular Color Channel at the end of a frame. A status bit
RO can be used as an indication that the data is the valid result of a CRC
calculation.

22:0

3.1.172 CRCRESGREENA—Offset 60064h

Pipe A A CRC Color Channel Result Register
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Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

CRCRESGREENA: [GTTMMADR_LSB + 2BF20h] + 60064h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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Bit Default Description
Range | & Access P
31:23 Ob RESERVED: Read only
RO
COLOR_CHANNEL_CRC_RESULT_VALUE: This field contains the resultant
22:0 Ob CRC value for the particular Color Channel at the end of a frame. A status bit
' RO can be used as an indication that the data is the valid result of a CRC

calculation.

3.1.173 CRCRESBLUEA—Offset 60068h

Pipe A A CRC Color Channel Result Register

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

CRCRESBLUEA: [GTTMMADR_LSB + 2BF20h] + 60068h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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RESERVED

COLOR_CHANNEL_CRC_RESULT_VALUE

Bit Default

Range | & Access Description

Ob RESERVED: Read only

31:23 RO

COLOR_CHANNEL_CRC_RESULT_VALUE: This field contains the resultant
0b CRC value for the particular Color Channel at the end of a frame. A status bit
RO can be used as an indication that the data is the valid result of a CRC
calculation.

22:0

3.1.174 CRCRESALPHAA-—-Offset 6006Ch
Pipe A A CRC Color Channel Result Register
Access Method
(ype: Memory Mapped 1/O Register CRCRESALPHAA: [GTTMMADR_LSB + 2BF20h] + 6006Ch

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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Bit Default Description
Range | & Access P
31:23 Ob RESERVED: Read only
RO
COLOR_CHANNEL_CRC_RESULT_VALUE: This field contains the resultant
22:0 Ob CRC value for the particular Color Channel at the end of a frame. A status bit
' RO can be used as an indication that the data is the valid result of a CRC
calculation.

3.1.175 CRCCTRLRESIDUE2A—Offset 60070h
Pipe A CRC Color Channel Control Register

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits) CRCCTRLRESIDUE2A: [GTTMMADR_LSB + 2BF20h] + 60070h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32

bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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3.1.176

Bit Default Description
Range | & Access P
31:23 0b RESERVED: Write as zero
RW
EXPECTED_CRC_VALUE: Expected CRC Value for Color Channel. This is the
22:0 0b value used to generate the CRC error status and interrupt. Resultant CRC
' RW values are compared to this register after the completion of a CRC

calculation. Status indications are in the PIPEASTAT register.

CRCRESRESIDUE2A—Offset 60080h

Pipe A CRC Color Channel Result Register

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

CRCRESRESIDUE2A: [GTTMMADR_LSB + 2BF20h] + 60080h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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Bit Default Description
Range | & Access P
31:23 0b RESERVED: Read only
RO
COLOR_CHANNEL_CRC_RESULT_VALUE: This field contains the resultant
22:0 0b CRC value for the particular Color Channel at the end of a frame. A status bit
' RO can be used as an indication that the data is the valid result of a CRC

calculation.
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3.1.177 PSRCTLA—Offset 60090h

Pipe A Panel Self Refresh Control

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

PSRCTLA: [GTTMMADR_LSB + 2BF20h] + 60090h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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Bit Default Description
Range | & Access P
31:24 0b RESERVED: Reserved.
RW
b IDENTICAL_FRAME_THRESHOLD: : Number of identical frames that
23:16| RW display controller needs to exceed in order to transition to PSR active state in
HW timer mode
15:11) 0b DPLLA_POWER_DOWN_DELAY: programmable delay from main link
’ RW powerdown to DPLLA powerdown. The delay is in number of cdclk clocks.
b DOUBLE_FRAMES_IN_PSR_ACTIVE_ENTRY: . If asserted, HW will send
10 RW two frames with same SDP active setting when entry PSR active state. This
bit is set if the vertical blanking time is less than 330us.
SOURCE_TRANSMITTER_STATE_IN_PSR_ACTIVE: . If asserted, HW will
ob keep transmitter active during PSR active state and sends only idle symbols.
9 RW If deasserted, HW will turn off transmitter during PSR active state. Display

driver will keep this bit consistent with Source transmitter state in PSR active
bit in DPCD register of the sink.

Datasheet

203



Bit Default Description
Range | & Access
PSR_ACTIVE_ENTRY: This bit is only valid in PSR_mode is SW timer mode.
g Ob If it is asserted, HW will transition into PSR_active state. If it is deasserted,
RW HW will transition to PSR_inactive state. SW should not set or clear this bit
more than once within one vblank period.
PSR_SINGLE_FRAME_UPDATE: In PSR persistent mode, SW set this bit
before writing registers for a flip. After HW finishes single frame update, it
goes back to PSR active ? no RFB state. SW driver may send new single
- Ob frame update request. Programming note: Reading this bit is updated at the
RW next vblank. Writing this bit to 1 will cause PSR FSM to perform single frame
update automatically, no vblank is required. When single frame update is
done, it will automatically go back to PSR active ? no RFB update.
60094[2:0] = 3b011.
6:5 0b RESERVED_1: Reserved.
' RW
PSR_MODE: b011-111: reserved. b010: PSR with HW timer. HW timer
decides PSR active entry point. PSR active state exits upon MMIO write
registers that may change the frame buffer. bO01: PSR with SW timer. In this
409 Ob mode, SW will keep track of idle frames and buffer modification in the driver
' RW and explicitly specify the entry and exit PSR active state point. b000: PSR
manual (debug) mode. All of PSR state transitions and SDP content is
managed by SW driver. SW is responsible to change SDP content for every
frame with appropriate values to keep PSR panel in synchronized states.
PSR_RESET: If assert all PSR functions are reset back to PSR inactive state.
1 Ob When it needs to re synchronize source and sync, SW writes 0x2 to DPCD
RW register 600h and to this bit to get system back to PSR active states. This bit
is self clear.
o Ob PSR_ENABLE: Panel Self-refresh is enabled. When it is asserted PSR is
RW enabled and operate in one of the mode that specified by PSR mode.

3.1.178 PSRSTATA—Offset 60094h

Pipe A PSR status register

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

PSRSTATA: [GTTMMADR_LSB + 2BF20h] + 60094h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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Bit Default Description
Range | & Access P
DISPLAY_LOCAL_STANDBY_STATE: :00: DO idle state, fetch frame
31:30 0b buffer from system memory 01: DOil not defined in VLVP 02: D0i2 PSR is
’ RO active, display controller is trunk gated 03: DO0i3 PSR is active, display
controller is power gated
29:24 Ob RESERVED: Reserved.
RO
23:16 Ob REPEAT_FRAME_COUNTER: : Number of identical frames has been sent
’ RO by display controller. Value is not roll over at 255.
Ob RESERVED_1: Reserved.
15:9
RO
8 0b SDP_SENT: it indicates if SDP packet has been sent in current frame.
RO
PSR_IN_TRANSITION: There is a period that source already committed to
7 0b PSR active but sink did not. SW should not change the source state at this
RO time but wait until this status bit is clear. The wait time should in the range of
120-250us in the worst case.
a Ob RESERVED_2: Reserved.
RO
PSR_LAST_STATE: indicate last source state that VLVP PSR state machine
5.3 Ob were in (debug) 000: PSR_disabled 001: PSR_inactive 010:
' RO PSR_transition_to_active 011: PSR_active no RFB update 100: PSR_active
single frame update 101: PSR_exit
PSR_CURRENT_STATE: indicate current source state that VLVP PSR state
2:0 Ob machine are in 000: PSR_disabled 001: PSR_inactive 010:
' RO PSR_transition_to_active 011: PSR_active no RFB update 100: PSR_active
single frame update 101: PSR_exit

3.1.179 PSRCRC1A—Offset 60098h

Pipe A PSR CRC1 register
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Type: Memory Mapped I/O Register .
(Size: 32 bits) PSRCRC1A: [GTTMMADR_LSB + 2BF20h] + 60098h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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RESERVED
CRC_VALID| ©

CRC_VALUE_BITS_15_0_OF_R_COMPONENT

Bit Default

Range | & Access Description

0b CRC_VALUE_BITS_15_0_OF_R_COMPONENT: crc values bits 15 to 0 of
31:16
RO Red component
. 0b RESERVED: Reserved.
15:1]
RO
o 0b CRC_VALID: CRC calculation complete and valid for previous frame.
RO

3.1.180 PSRCRC2A—Offset 6009Ch
Pipe A PSR CRC2 register
Access Method
Type: Memory Mapped I/0 Register PSRCRC2A: [GTTMMADR_LSB + 2BF20h] + 6009Ch

(Size: 32 bits)

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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4 0

CRC_VALUE_BITS_15_0_OF_B_COMPONENT

CRC_VALUE_BITS_15_0_OF_G_COMPONENT

Bit Default

Range | & Access Description

0b CRC_VALUE_BITS_15_0_OF_B_COMPONENT:

31:16
RO Blue component

crc values bits 15 to 0 of

Ob CRC_VALUE_BITS_15_0_OF_G_COMPONENT:

15:0
RO green component

crc values bits 15 to 0 of

3.1.181 VSCSDPA—Offset 600A0h
Pipe A VSC SDP register
Access Method

Type: Memory Mapped 1I/0 Register .
(Size: 32 bits) VSCSDPA: [GTTMMADR_LSB + 2BF20h] + 600A0h
GTTMMADR_LSB Type: PCI Configuration Register (Siz
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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Bit Default Description
Range | & Access P
SDP_SEND_FREQUENCY: 00: off, not sending 01: send one every frame
ob 10: send once 11: reserved Programming note: This field shall be
31:30 RW programmed either send once or send one every frame when SW driver sets
PSR active entry bit. When PSR is enabling this field is ignored. One SDP is
sent in every frame until source is in PSR active state
29:16 0b RESERVED: Reserved.
RW
Ob DB1: : Programmed by display driver in manual mode, auto-generate by
15:8 . .
RW display controller in all other modes
ob DBO: : Bits 7:4: Stereo Interface Method Specific ParameterBits 3:0: Stereo
7:0 RW Interface Method Code. This field is programmed by display driver for stereo
display configuration

3.1.182 PIPEAWIDEGAMUTCOLORCORRECTIONCO1_COOCOEFFICIEN
TS—Offset 600B0Oh

When color correction matrix enable bit is set in PIPEACONF register, each of pixels in
the pipe is multiplied with this matrix. Color matrix is used to convert pixels from one
RGB color space to another RGB color space. There are many applications for the use of
this matrix like gamut mapping between 72 percent color gamut to 92 percent color
gamut. Each coefficient is a 12-bit signed fixed-point number. The application of
coefficients are as follows:

Access Method

Type: Memory Mapped I/0O Register

(Size: 32 bits)

PIPEAWIDEGAMUTCOLORCORRECTIONCO1_COOCOEFFICIE
NTS: [GTTMMADR_LSB + 2BF20h] + 600B0h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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Bit Default Description
Range | & Access P
31:28 lgvbil RESERVED: Reserved.
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Bit Default Description
Range | & Access P
27:16 0b CO1_COEFFICIENT: 12-bit 2 s complement signed value that is
’ RW programmed for linea. The range of the value can be from -1.999 to +1.999.
15:12 Ob RESERVED_1: Reserved.
RW
11:0 Ob COO_COEFFICIENT: 12-bit 2 s complement signed value that is
' RW programmed for linea. The range of the value can be from -1.999 to +1.999.

3.1.183 PIPEAWIDEGAMUTCOLORCORRECTIONCO2COEFFICIENT—
Offset 600B4h

Refer to the description of the Pipe A Wide Gamut Color Correction C01_CO0O0 register.

Access Method

Type: Memory Mapped 1I/0 Register

(Size: 32 bits)

PIPEAWIDEGAMUTCOLORCORRECTIONCO2COEFFICIENT:
[GTTMMADR_LSB + 2BF20h] + 600B4h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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Bit Default Description
Range | & Access P
31:12) 0Ob RESERVED: Reserved.
RW
11:0 Ob CO2_COEFFICIENT: 12-bit 2 s complement signed value that is

' RW programmed for linea. The range of the value can be from -1.999 to +1.999.

3.1.184 PIPEAWIDEGAMUTCOLORCORRECTIONC11_C10COEFFICIEN
TS—Offset 600B8h

Refer to the description of the Pipe A Wide Gamut Color Correction CO1_CO0O0 register.
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Type: Memory Mapped I/O Register

(Size: 32 bits)

PIPEAWIDEGAMUTCOLORCORRECTIONC11_C10COEFFICIE
NTS: [GTTMMADR_LSB + 2BF20h] + 600B8h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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Bit Default Description
Range | & Access P
31:28 0b RESERVED: Reserved.
RW
27:16 Ob C11_COEFFICIENT: 12-bit 2 s complement signed value that is
' RW programmed for linea. The range of the value can be from -1.999 to +1.999.
15:12 Ob RESERVED_1: Reserved.
RW
11:0 0b C10_COEFFICIENT: 12-bit 2 s complement signed value that is
' RW programmed for linea. The range of the value can be from -1.999 to +1.999.

3.1.185 PIPEAWIDEGAMUTCOLORCORRECTIONC12COEFFICIENT—
Offset 600BCh

Refer to the description of the Pipe A Wide Gamut Color Correction CO1_CO0O0 register.

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

PIPEAWIDEGAMUTCOLORCORRECTIONC12COEFFICIENT:
[GTTMMADR_LSB + 2BF20h] + 600BCh

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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31 28 24 20 16 12 8 4 0
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RESERVED

C12_COEFFICIENT

Bit Default

Range & Access Description

0b RESERVED: Reserved.
RW

0b C12_COEFFICIENT: 12-bit 2 s complement signed value that is
RW programmed for linea. The range of the value can be from -1.999 to +1.999.

31:12

3.1.186 PIPEAWIDEGAMUTCOLORCORRECTIONC21_C20COEFFICIEN
TS—Offset 600COh

Refer to the description of the Pipe A Wide Gamut Color Correction CO1_CO0O0 register.

Access Method

Type: Memory Mapped I/O Register PIPEAWIDEGAMUTCOLORCORRECTIONC21_C20COEFFICIE
(Size: 32 bits) NTS: [GTTMMADR_LSB + 2BF20h] + 600C0Oh

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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RESERVED
RESERVED_1

C21_COEFFICIENT

C20_COEFFICIENT

Bit Default

Range | & Access Description

0b RESERVED: Reserved.

31:28 RW
27:16 Ob C21_COEFFICIENT: 12-bit 2 s complement signed value that is

’ RW programmed for linea. The range of the value can be from -1.999 to +1.999.
15:12 Ob RESERVED_1: Reserved.

RW
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3.1.187

Bit Default Description
Range | & Access P
11:0 0b C20_COEFFICIENT: 12-bit 2 s complement signed value that is
' RW programmed for linea. The range of the value can be from -1.999 to +1.999.

PIPEAWIDEGAMUTCOLORCORRECTIONC22COEFFICIENT—
Offset 600C4h

Refer to the description of the Pipe A Wide Gamut Color Correction CO1_CO0O0 register.

Access Method

Type: Memory Mapped I/0O Register

(Size: 32 bits)

PIPEAWIDEGAMUTCOLORCORRECTIONC22COEFFICIENT:
[GTTMMADR_LSB + 2BF20h] + 600C4h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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Bit Default Description
Range | & Access P
31:12 0b RESERVED: Reserved.
RW
11:0 0b C22_COEFFICIENT: 12-bit 2 s complement signed value that is

' RW programmed for linea. The range of the value can be from -1.999 to +1.999.

3.1.188 VIDEO_DIP_CTL_A—Offset 60200h

Video DIP Control for Pipe A

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

212

VIDEO_DIP_CTL_A: [GTTMMADR_LSB + 2BF20h] + 60200h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 20200900h
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Bit Default Description
Range | & Access P
Ob ENABLE_GRAPHICS_DATA_ISLAND_PACKET: mode (bit #9 of port
31 . " i .
RW control register) overrides this behavior.
PORT_SELECT: Project: All Default Value: 01b Digital Port B This selects
01b which port is to transmit the data island. This field must not be changed
30:29 RW while data island transmission is enabled. Value Name Description Project
00b Reserved Reserved All 01b Digital Port B Digital Port B (Default) All 10b
Digital Port C Digital Port C All 11b Reserved Reserved All
28:26 0b RESERVED: Project: All Format:
RW
GCP_DIP_ENABLE: Project: All Default Value: Ob This bit enables the
output of the General Control Packet. GCP is different from other DIPs in that
much of the payload is automatically reflected in the packet, and therefore a
59 Ob DIP buffer for GCP is not needed. Please refer to the GCP payload register for
RW payload details. Writes to this bit take effect immediately. This bit should not
be enabled for 8bpc mode if at least one of the other HDMI ports is enabled
in 12bpc mode. Value Name Description Project Ob Disable GCP DIP disabled
All 1b Enable GCP DIP enabled All
DATA_ISLAND_PACKET_TYPE_ENABLE: Project: All Default Value:
0001b Enable AVI DIP These bits enable the output of a given data island
packet (DIP) type. It can be updated while the port is enabled and is
0001b immediately updated (not double-buffered). Within 2 vblank periods, the DIP
24:21] RW is guaranteed to have been transmitted. Value Name Description Project
XXX1b Enable AVI Enable AVI DIP (Default = enabled) All XX1Xb Enable
Vendor Enable Vendor-specific DIP (Default = disabled) All X1XXb Enable
Gamut Enable Gamut Metadata Packet (Default = disabled) All 1XXXb Enable
Source Enable Source Product Description DIP (Default = disabled) All
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3.1.189

Bit Default Description
Range | & Access
DIP_BUFFER_INDEX: Project: All Default Value: 00b This field is used
during programming of different DIPs. These bits are used as an index to
ob their respective DIP buffers. The transmission frequency must also be written
20:19 RW when programming the buffer. Value Name Description Project 00b AVI AVI
DIP (31 bytes of space available) All 01b Vendor-specific Vendor-specific DIP
All 10b Reserved Reserved All 11b Source Product Source Product
Description DIP All
18 0b RESERVED_1: Project: All Format:
RW
VIDEO_DIP_TRANSMISSION_FREQUENCY: Project: All Default Value:
00b These bits dictate the frequency of Video DIP transmission for the DIP
buffer index designated in bits 20:19. When writing Video DIP data, this
value is also latched when the first DW of the Video DIP is written. When
17:16 Ob read, this value reflects the Video DIP transmission frequency for the Video
' RW DIP buffer designated in bits 20:19. This field shall be ignored for Gamut
Metadata Packet transmission. Value Name Description Project 00b Send
Once Send Once All 01b Every VSync Send Every VSync (Default for AVI) All
10b Every Other Vsync Send at least every other VSync All 11b Reserved
Reserved All
15:12 0b RESERVED_ 2: Project: All Format: MBZ
RW
VIDEO_DIP_BUFFER_SIZE: Project: All AccessType: Read Only Default
Value: ;1001b This reflects the buffer size in dwords available for the type of
11:8 1001b |Video DIP being indexed by bits 20:19 of this register, including the header.
' RO It is hardwired to the maximum size of a Video DIP, 36 bytes. Please note
that this count includes ECC bytes, which are not writable by software. These
bits are immediately valid after write of the DIP index.
:4 Ob RESERVED_3: Project: All Format: MBZ
RW
VIDEO_DIP_RAM_ACCESS_ADDRESS: Project: All AccessType: Read
Only Selects the DWORD address for access to the Video DIP buffers. This
3.0 0b value is automatically incremented after each read or write of the Video DIP
' RO Data Register. The value wraps back to zero when it auto increments past the
max address value of OxF. This field change takes effect immediately after
being written. The read value indicates the current access address.

VIDEO_DIP_DATA_A—Offset 60208h

Video Data Island Packet Data for Pipe A

Access Method

Type: Memory Mapped I/0O Register

(Size: 32 bits)

214

VIDEO_DIP_DATA_A: [GTTMMADR_LSB + 2BF20h] + 60208h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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31 28 24 20 16 12 8 4 0

00O0O0OOOOOOOOOOOOOOOOOOO0OOOOOOOOO0OO

VIDEO_DIP_DATA

Bit Default

Range | & Access Description

VIDEO_DIP_DATA: Project: All When read, this returns the current value

at the location specified in the Video DIP buffer index select and Video DIP

ob RAM access address fields. The index used to address the RAM is

31:0 RW incremented after each read or write of this register. DIP data can be read at
any time. Data should be loaded into the RAM before enabling the

transmission through the DIP type enable bit. Accesses to this register are on

a per-DWORD basis.

3.1.190 VIDEO_DIP_GDCP_PAYLOAD_A—Offset 60210h
Video Data Island Payload for Pipe A
Access Method

Type: Memory Mapped 1I/0 Register VIDEO_DIP_GDCP_PAYLOAD_A: [GTTMMADR_LSB + 2BF20h]
(Size: 32 bits) + 60210h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

31 28 24 20 16 12 8 4

o

000O0O0OOOOOOOOOOOOOOOOOOOOOOOCO]|O

RESERVED
GCP_AV_MUTE| ©

GCP_DEFAULT_PHASE_ENABLE| ©

GCP_COLOR_INDICATION| ©
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3.1.191

Bit Default Description
Range | & Access
. 0b RESERVED: Project: All Format: MBZ
31:3]
RW
GCP_COLOR_INDICATION: Project: All Default Value: Ob This bit must be
set when in deep color mode. It may optionally be set for 24-bit mode. It
ob must be set if the sink attached to Pipe A can receive GCP data. Value Name
2 RW Description Project Ob Do not Indicate do not indicate color depth. CD and PP
bits in GCP set to zero All 1b Indicate Indicate color depth using CD bits in
GCP. It will be set depending on programmed pixel depth in port control
register All
GCP_DEFAULT_PHASE_ENABLE: Project: All Default Value: 0b Indicates
the video timings meet alignment requirements such that the following
conditions are met: Htotal is an even number Hactive is an even number
] Ob Hsync is an even number Front and back porches for Hsync are even
RW numbers Vsync always starts on an even-numbered pixel within a line in
interlaced modes (starting counting with 0) Value Name Description Project
Ob Clear Default phase bit in GCP is cleared All 1b Require Met Default phase
bit in GCP is set. All requirements must be met before setting this bit All
GCP_AV_MUTE: Project: All Default Value: 0b Set AV mute bit in GCP Value
ob Name Description Project Ob Clear AV mute bit in GCP is cleared. When this
0 RW bit transitions to 0, the AV mute clear flag is sent in the next GCP packet All
1b Set AV mute bit in GCP is set. When this bit transitions to 1, the AV mute
set flag is sent in the next GCP packet All
HTOTAL_B—Offset 61000h

Pipe B Horizontal Total Register

Access Method

Type: Memory Mapped I/0O Register

(Size: 32 bits)
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HTOTAL_B: [GTTMMADR_LSB + 2BF20h] + 61000h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

Datasheet



intel.

31 28 24 20 16 12 8 4 0

000000000000000000000000|0000‘0000

RESERVED

RESERVED_1

PIPE_B_HORIZONTAL_TOTAL_DISPLAY

PIPE_B_HORIZONTAL_ACTIVE_DISPLAY

Bit Default Description
Range | & Access P
31:29 Ob RESERVED: Write as zero.
RW
28:16 Ob PIPE_B_HORIZONTAL_TOTAL_DISPLAY: See pipe A description.
’ RW
. 0b RESERVED_1: Write as zero.
15:12
RW
11:0 Ob PIPE_B_HORIZONTAL_ACTIVE_DISPLAY: See pipe A description
' RW

3.1.192 HBLANK_B—Offset 61004h

Pipe B Horizontal Blank Register
Access Method

Type: Memory Mapped I/O Register .
(Size: 32 bits) HBLANK_B: [GTTMMADR_LSB + 2BF20h] + 61004h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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Bit Default Description
Range | & Access P
31:29 Ob RESERVED: . Write as zero.
RW
28:16 Ob PIPE_B_HORIZONTAL_BLANK_END: See pipe A description
' RW
) 0b RESERVED_1: Write as zero.
15:13
RW
12:0 Ob PIPE_B_HORIZONTAL_BLANK_START: See pipe A description.
' RW

3.1.193

HSYNC_B—Offset 61008h

Pipe B Horizontal Sync Register

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)
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HSYNC_B: [GTTMMADR_LSB + 2BF20h] + 61008h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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Type: Memory Mapped I/O Register

(Size: 32 bits)

Datasheet
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Bit Default Description
Range | & Access P
31:29 Ob RESERVED: Write as zero.
RW
28:16 0b PIPE_B_HORIZONTAL_SYNC_END: See pipe A description.
’ RW
. 0b RESERVED_1: Write as zero.
15:13
RW
12:0 0b PIPE_B_HORIZONTAL_SYNC_START: See pipe A description
' RW
VTOTAL_B—Offset 6100Ch
Pipe B Vertical Total Register
Access Method
VTOTAL_B: [GTTMMADR_LSB + 2BF20h] + 6100Ch
GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h
Default: 00000000h
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Bit Default Description
Range | & Access P
31:29 0b RESERVED: Write as zero.
RW
28:16 0b PIPE_B_VERTICAL_TOTAL_DISPLAY: See pipe A description.
‘ RW
15:12 Ob RESERVED_1: Write as zero.
‘ RW
11:0 0b PIPE_B_VERTICAL_ACTIVE_DISPLAY: See pipe A description.
' RW

3.1.195 VBLANK_B—Offset 61010h

Pipe B Vertical Blank Register

Access Method

Type: Memory Mapped I/0O Register

(Size: 32 bits)
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VBLANK_B: [GTTMMADR_LSB + 2BF20h] + 61010h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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Type: Memory Mapped I/O Register

(Size: 32 bits)

Datasheet
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Bit Default Description
Range | & Access P
31:29 0b RESERVED: Write as zero.
RW
28:16 0b PIPE_B_VERTICAL_BLANK_END: See pipe A description.
’ RW
0b RESERVED_1: Write as zero.
15:13
RW
12:0 0b PIPE_B_VERTICAL_BLANK_START: See pipe A description.
' RW
B—Offset 61014h
Pipe B Vertical Sync Register
Access Method
VSYNC_B: [GTTMMADR_LSB + 2BF20h] + 61014h
GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h
Default: 00000000h
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Bit Default Description
Range | & Access P
31:29 Ob RESERVED: Write as zero.
RW
28:16 Ob PIPE_B_VERTICAL_SYNC_END: See pipe A description.
' RW
) 0b RESERVED_1: Write as zero.
15:13
RW
12:0 Ob PIPE_B_VERTICAL_SYNC_START: See pipe A description.
' RW

PIPEBSRC—Offset 6101Ch

Pipe B Source Image Size

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)
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PIPEBSRC: [GTTMMADR_LSB + 2BF20h] + 6101Ch

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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Bit Default Description
Range | & Access P
31:28 Ob RESERVED: Write as zero
RW
27:16 Ob PIPE_B_HORIZONTAL_SOURCE_IMAGE_SIZE: See pipe A description.
’ RW
15:19 Ob RESERVED_1: Write as zero
’ RW
110 Ob PIPE_B_VERTICAL_SOURCE_IMAGE_SIZE: See pipe A description.
’ RW

3.1.198 BCLRPAT_B—Offset 61020h

Pipe B Border Color Pattern Register

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

BCLRPAT_B: [GTTMMADR_LSB + 2BF20h] + 61020h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

Datasheet
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RESERVED

PIPE_B_RED_CHANNEL_COLOR_VALUE

PIPE_B_BLUE_CHANNEL_COLOR_VALUE

PIPE_B_GREEN_CHANNEL_COLOR_VALUE

Bit Default Description
Range | & Access P
31:24 0b RESERVED: Reserved.
RW
23:16 Ob PIPE_B_RED_CHANNEL_COLOR_VALUE: pipeB red color channel values
' RW
15:4 Ob PIPE_B_GREEN_CHANNEL_COLOR_VALUE: pipeB green color channel
' RW values
7:0 Ob PIPE_B_BLUE_CHANNEL_COLOR_VALUE: pipeB blue color channel
' RW values

3.1.199 VSYNCSHIFT_B—Offset 61028h
Vertical Sync Shift Register
Access Method
'("gilz’g:’ g"zeg‘ig)y Mapped I/0 Register VSYNCSHIFT_B: [GTTMMADR_LSB + 2BF20h] + 61028h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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RESERVED

PIPE_B_SECOND_FIELD_VERTICAL_SYNC_SHIFT

Bit
Range

Default
& Access

Description

31:13

0b
RW

RESERVED: Write as zero.

12:0

0b
RW

PIPE_B_SECOND_FIELD_VERTICAL_SYNC_SHIFT: This value specifies
the vertical sync alignment for the start of the interlaced second field
expressed in terms of the absolute pixel number relative to the horizontal
active display start. This value will only be used if the PIPEBCONF is
programmed to an interlaced mode using vsync shift. Otherwise a legacy
value of floor[htotal / 2] will be used. Typically, the interlaced second field
vertical sync should start one pixel after the point halfway between
successive horizontal syncs, so the value of this register should be
programmed to: (horizontal sync start - floor[horizontal total / 2]) (use the
actual horizontal sync start and horizontal total values and not the minus one
values programmed into registers). This vertical sync shift only occurs during
the interlaced second field. In all other cases the vertical sync start position
is aligned with horizontal sync start.

3.1.200 TRANSBDATAM1-—-Offset 61030h
Pipe B Data M value 1

Access Method

Type: Memory Mapped 1I/0 Register

(Size: 32 bits) TRANSBDATAM1: [GTTMMADR_LSB + 2BF20h] + 61030h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32

bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 7E000000h
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Bit Default Description
Range | & Access P
31 0b RESERVED: Project: All Format: MBZ
RW
30:25 111111b [TU1_SIZE: Project: All Default Value: ;111111b 64 See Pipe A description.
' RW
24 0b RESERVED_1: Project: All Format: MBZ
RW
23:0 0b PIPE_B_DATA_M1_VALUE: Project: All See Pipe A description.
' RW

TRANSBDATAN1—Offset 61034h

Pipe B Data N value 1

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)
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TRANSBDATAN1: [GTTMMADR_LSB + 2BF20h] + 61034h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32

bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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PIPE_B_DATA_N1_VALUE
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Bit Default Description
Range | & Access P
. Ob RESERVED: Project: All Format: MBZ
31:24
RW
23:0 0b PIPE_B_DATA_N1_VALUE: Project: All See Pipe A description.
' RW

3.1.202 TRANSBDATAM2—Offset 61038h

Pipe B Data M value 2

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

TRANSBDATAM2: [GTTMMADR_LSB + 2BF20h] + 61038h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 7E000000h
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Bit Default Description
Range | & Access P
3 0b RESERVED: Project: All Format: MBZ
1
RW
30:25 111111b |TU2_SIZE: Project: All Default Value: ;111111b 64 See Pipe A description.
' RW
) 0b RESERVED_1: Project: All Format: MBZ
4
RW
23:0 0b PIPE_B_DATA_M2_VALUE: Project: All See Pipe A description.
' RW

3.1.203 TRANSBDATAN2—Offset 6103Ch

Pipe B Data N value 2

Access Method

Datasheet
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Type: Memory Mapped I/O Register

(Size: 32 bits)

TRANSBDATAN2: [GTTMMADR_LSB + 2BF20h] + 6103Ch

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32

bits)

GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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Bit Default Description
Range | & Access P
31:24 0] RESERVED: Project: All Format: MBZ
' RW
23:0 0b PIPE_B_DATA_N2_VALUE: Project: All See Pipe A description.
' RW

3.1.204 TRANSBDPLINKM1—Offset 61040h

Pipe B Link M value 1

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)
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TRANSBDPLINKM1: [GTTMMADR_LSB + 2BF20h] + 61040h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32

bits)

GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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Bit Default Description
Range | & Access P
. Ob RESERVED: Project: All Format: MBZ
31:24
RW
23:0 0b PIPE_B_LINK_M1_VALUE: Project: All See Pipe A description.
' RW

3.1.205 TRANSBDPLINKN1—Offset 61044h

Pipe B Link N value 1

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

TRANSBDPLINKN1: [GTTMMADR_LSB + 2BF20h] + 61044h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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Bit Default Description
Range | & Access P
. Ob RESERVED: Project: All Format: MBZ
31:24
RW
23:0 0b PIPE_B_LINK_N1_VALUE: Project: All See Pipe A description.
' RW

3.1.206 TRANSBDPLINKM2—Offset 61048h

Pipe B Link M value 2

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

Datasheet

TRANSBDPLINKM2: [GTTMMADR_LSB + 2BF20h] + 61048h
GTTMMADR_LSB Type: PCI Configuration Register (Size: 32

bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h
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Default: 00000000h

31 28 24 20 16 12 8 4 0

000O0OOO0OOOOOOOOOOOOOOOOOOO0OOOO|O0O0O0OO

RESERVED

PIPE_B_LINK_M2_VALUE

Bit Default

Range | & Access Description

31:24 Ob RESERVED: Project: All Format: MBZ
‘ RW

23:0 Ob PIPE_B_LINK_M2_VALUE: Project: All See Pipe A description.
' RW

3.1.207 TRANSBDPLINKN2—Offset 6104Ch

Pipe B Link N value 2

Access Method

(Tglg: g"zeg“igsr;/ Mapped 1/0 Register TRANSBDPLINKN2: [GTTMMADR_LSB + 2BF20h] + 6104Ch

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

31 28 24 20 16 12 8 4 0
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RESERVED

PIPE_B_LINK_N2_VALUE

Bit Default

Range | & Access Description

0b RESERVED: Project: All Format: MBZ
RW

31:24

230 Datasheet




Datasheet

intel.

Bit Default Description
Range | & Access P
23:0 0b PIPE_B_LINK_N2_VALUE: Project: All See Pipe A description.
’ RW
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3.2 Display Memory Mapped Registers (Read Only)
Table 10. Summary of Display Memory Mapped I/0 Registers—GTTMMADR_LSB
Offset Size Register ID—Description D‘;efault
alue
3BAh 1 “STO1 (STO1_MDA)—Offset 3BAh” on page 232 00h
3C2h 1 “ST00—Offset 3C2h"” on page 233 00h
3C7h 1 “"DACSTATE—Offset 3C7h"” on page 234 00h
3DAhI 1 “ST01 (STO1_CGA)—Offset 3DAh” on page 235 00h
3.2.1 STO01 (STO1_MDA)—Offset 3BAh
Input Status 1
Access Method
'("gigg:’ g"g?t“s‘j)ry Mapped 1/0 Register STO1_MDA: [GTTMMADR_LSB + 2BF20h] + 3BAh
GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h
Default: 00h
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Bit Default Description
Range | & Access P
- 0b RESERVED_AS_PER_VGA_SPECIFICATION: Read as 0Os.
RO
o 0b RESERVED: Read as 0.
RO
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Bit
Range

Default
& Access

Description

5:4|

0b
RO

VIDEO_FEEDBACK_1_0: These are diagnostic video bits that are selected
by the Color Plane Enable Register. These bits that are programmably
connected to 2 of the 8 color bits sent to the palette. Bits 4 and 5 of the Color
Plane Enable Register (AR12) selects which two of the 8 possible color bits
become connected to these 2 bits of this register. The current software
normally does not use these 2 bits. They exist for EGA compatibility.

0b
RO

VER_TI_CAL_RETRACE_VIDEO: 0 = VSYNC inactive (Indicates that a
vertical retrace interval is not taking place). 1 = VSYNC active (Indicates that
a vertical retrace interval is taking place). Note: VGA pixel generation is not
locked to the display output but is loosely coupled. A VSYNC indication may
not occur during the actual VSYNC going to the display but during the VSYNC
that is generated as part of the VGA pixel generation. The exact relationship
will vary with the VGA display operational mode. This status bit will remain
active when the VGA is disabled and the device is running in high resolution
modes (non-VGA) to allow for applications that (now it is incorrect) use these
status registers bits. In this case, the status will come from the pipe that the
VGA is assigned to. Bits 4 and 5 of the Vertical Retrace End Register (CR11)
previously could program this bit to generate an interrupt at the start of the
vertical retrace interval. This ability to generate interrupts at the start of the
vertical retrace interval is a feature that is largely unused by legacy software.
Interrupts are not supported through the VGA register bits.

2:1

0b
RO

RESERVED_1: Read as 0s.

0b
RO

DIS_PLAY_ENA_BLE_OUTPUT: Display Enable is a status bit (bit 0) in
VGA Input Status Register 1 that indicates when either a horizontal retrace
interval or a vertical retrace interval is taking place. This was used with the
IBM* EGA graphics system (and the ones that preceded it, including MDA
and CGA). In those cases, it was important to check the status of this bit to
ensure that one or the other retrace intervals was taking place before
reading from or writing to the frame buffer. In these earlier systems, reading
from or writing to frame buffer at times outside the retrace intervals meant
that the CRT controller would be denied access to the frame buffer. This
resulted in either snow or a flickering display. This bit provides compatibility
with software designed for those early graphics controllers. This bit is
currently used in DOS applications that access the palette to prevent the
sparkle associated with read and write accesses to the palette ram with the
same address on the same clock cycle. This status bit will remain active
when the VGA display is disabled and the device is running in high resolution
modes (non-VGA) to allow for applications that (now considered incorrect)
use these status registers bits. In this case, the status will come from the
pipe that the VGA is assigned to. When in panel fitting VGA or centered VGA
operation, the meaning of these bits will not be consistent with native VGA
timings. 0 = Active display data is being sent to the display. Neither a
horizontal retrace interval or a vertical retrace interval is currently taking
place. 1 = Either a horizontal retrace interval (horizontal blanking) or a
vertical retrace interval (vertical blanking) is currently taking place.

ST00—Offset 3C2h

Input Status 0

Access Method
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Type: Memory Mapped I/O Register

(Size: 8 bits)

STO00: [GTTMMADR_LSB + 2BF20h] + 3C2h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

3.2.3

234

Default: 00h
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Bit Default Description
Range | & Access P
CRT_INTER_RUPT_PENDING: This bit is here for EGA compatibility and
will always return zero. Note that the generation of interrupts was originally
enabled, through bits [4,5] of the Vertical Retrace End Register (CR11). This
- Ob ability to generate interrupts at the start of the vertical retrace interval is a
RO feature that is typically unused by DOS software and therefore is only
supported through other means for use under a operating system support. 0
= CRT (vertical retrace interval) interrupt is not pending. 1 = CRT (vertical
retrace interval) interrupt is pending
. 0b RESERVED: Read as 0s.
6:5]
RO
RGB_COMPARATOR_SENSE: This bit returns the state of the output of the
RGB output comparator(s). Video BIOS uses this bit during POST to
determine whether the display is connected and if it is a color or
monochrome CRT. BIOS blanks the screen or clears the frame buffer to
4 Ob display only black. Next, BIOS outputs a ramp to the D-to-A converters to
RO test for the presence of a color display by determining which code cause the
comparator to switch. Finally, if the BIOS does not detect any termination
resistors on Red or Blue, it tests for the presence of a display using the Green
signal. The result of each such test is read via this bit. 0 = Below threshold 1
= Above threshold
Ob RESERVED_1: Read as 0s.
3:0 RO

DACSTATE—Offset 3C7h

DAC State Register

Access Method
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Type: Memory Mapped I/O Register

(Size: 8 bits)

DACSTATE: [GTTMMADR_LSB + 2BF20h] + 3C7h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00h
7 4 0
0 0 0 0 0 0 0 0
[a)] in}
: <
& ”
0
Q
L
o 3
Bit Default Description
Range | & Access P
Ob RESERVED: Read as 0.
7:2|
RO
DAC_STATE: This field indicates which of the two index registers was most
1:0 0b recently written. Bits [1:0] Index Register Indicated 00 Palette Write Index
' RO Register at I/0O Address 3C7h (default) 01 Reserved 10 Reserved 11 Palette
Read Index Register at I/0 Address 3C8h

3.2.4 STO1 (STO1_CGA)—Offset 3DAh

Input Status 1

Access Method

Type: Memory Mapped I/O Register

(Size: 8 bits)

Default:

Datasheet

00h

STO1_CGA: [GTTMMADR_LSB + 2BF20h] + 3DAh
GTTMMADR_LSB Type: PCI Configuration Register (Size: 32

bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h
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Bit Default Description
Range | & Access P
5 ob RESERVED_AS_PER_VGA_SPECIFICATION: Read as Os.
RO
o 0b RESERVED: Read as 0.
RO
VIDEO_FEEDBACK_1_0: These are diagnostic video bits that are selected
by the Color Plane Enable Register. These bits that are programmably
5.4 0b connected to 2 of the 8 color bits sent to the palette. Bits 4 and 5 of the Color
' RO Plane Enable Register (AR12) selects which two of the 8 possible color bits
become connected to these 2 bits of this register. The current software
normally does not use these 2 bits. They exist for EGA compatibility.
VER_TI_CAL_RETRACE_VIDEO: 0 = VSYNC inactive (Indicates that a
vertical retrace interval is not taking place). 1 = VSYNC active (Indicates that
a vertical retrace interval is taking place). Note: VGA pixel generation is not
locked to the display output but is loosely coupled. A VSYNC indication may
not occur during the actual VSYNC going to the display but during the VSYNC
that is generated as part of the VGA pixel generation. The exact relationship
ob will vary with the VGA display operational mode. This status bit will remain
3 RO active when the VGA is disabled and the device is running in high resolution
modes (non-VGA) to allow for applications that (now it is incorrect) use these
status registers bits. In this case, the status will come from the pipe that the
VGA is assigned to. Bits 4 and 5 of the Vertical Retrace End Register (CR11)
previously could program this bit to generate an interrupt at the start of the
vertical retrace interval. This ability to generate interrupts at the start of the
vertical retrace interval is a feature that is largely unused by legacy software.
Interrupts are not supported through the VGA register bits.
5. 0b RESERVED_1: Read as 0s.
H RO
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Bit
Range

Default
& Access

Description

0b
RO

DIS_PLAY_ENA_BLE_OUTPUT: Display Enable is a status bit (bit 0) in
VGA Input Status Register 1 that indicates when either a horizontal retrace
interval or a vertical retrace interval is taking place. This was used with the
IBM* EGA graphics system (and the ones that preceded it, including MDA
and CGA). In those cases, it was important to check the status of this bit to
ensure that one or the other retrace intervals was taking place before
reading from or writing to the frame buffer. In these earlier systems, reading
from or writing to frame buffer at times outside the retrace intervals meant
that the CRT controller would be denied access to the frame buffer. This
resulted in either snow or a flickering display. This bit provides compatibility
with software designed for those early graphics controllers. This bit is
currently used in DOS applications that access the palette to prevent the
sparkle associated with read and write accesses to the palette ram with the
same address on the same clock cycle. This status bit will remain active
when the VGA display is disabled and the device is running in high resolution
modes (non-VGA) to allow for applications that (now considered incorrect)
use these status registers bits. In this case, the status will come from the
pipe that the VGA is assigned to. When in panel fitting VGA or centered VGA
operation, the meaning of these bits will not be consistent with native VGA
timings. 0 = Active display data is being sent to the display. Neither a
horizontal retrace interval or a vertical retrace interval is currently taking
place. 1 = Either a horizontal retrace interval (horizontal blanking) or a
vertical retrace interval (vertical blanking) is currently taking place.
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3.3 Display PCI Configuration Registers

Table 11. Summary of Graphics, Video and Display PCI Configuration Registers—0/2/0

Offset Size Register ID—Description D:;?uue:t

oh 4 “DID—Offset Oh” on page 239 0F318086h
4h 4 “PCICMD_STS—Offset 4h” on page 239 00100000h
8h 4 “RID_CC—Offset 8h” on page 240 03000000h
Ch 4 “HDR—Offset Ch” on page 241 00000000h
10h 4 “GTTMMADR_LSB—Offset 10h” on page 242 00000000h
14h 4 “GTTMMADR_MSB—Offset 14h” on page 242 00000000h
18h 4  |"GMADR_LSB—Offset 18h” on page 243 00000008h
1Ch 4  |"GMADR_MSB—Offset 1Ch” on page 244 00000000h
20h 4 |“IOBAR—Offset 20h” on page 244 00000001k
2Ch 4  |“SSID_SID—Offset 2Ch” on page 245 00000000h
34h 4 |"CAPPOINT—Offset 34h” on page 246 000000DOh
3ch 4 [“INTRLINE—Offset 3Ch” on page 247 00000100h
50h 4  ["GGC—Offset 50h” on page 248 00000028h
5Ch 4 “BDSM—Offset 5Ch” on page 249 00000000h
60h 4 “"MSAC—Offset 60h” on page 250 00020000h
70h 4 “BGSM—Offset 70h” on page 251 00000000h
74h 4  |'PAVPC—Offset 74h” on page 252 00000000h
90h 4 “MSI_CAPID_MC—Offset 90h” on page 253 0000B005h
94h 4 “"MA—Offset 94h” on page 254 00000000h
98h 4 "MD—Offset 98h” on page 255 00000000h
Adh 4  ["AFLC—Offset A4h” on page 255 03060013h
A8h 4 ["AFCTLSTS—Offset A8h” on page 256 00000000h
BOh 4  ["VCID—Offset BOh” on page 257 01070009h
B4h 4  ["VCID—Offset BOh” on page 257 00000000
cah 4  |'"FD—Offset C4h” on page 258 00000000h
DOh 4 |"PMCAPID—Offset DOh” on page 259 00229001h
D4h 4 |"PMCS—Offset D4h” on page 260 00000000h
EOh 4 |"SWSMISCI—Offset EOh” on page 261 00000000h
E4h 4 ["ASLE—Offset E4h” on page 262 00000000h
F8h 4 |"MANID—Offset F8h" on page 263 00000000h
FCh 4  ["ASLS—Offset FCh” on page 264 00000000h
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3.3.1 DID—Offset Oh
PCI Device ID and Vendor ID Register

Access Method

Type: PCI Configuration Register . IR~ . .
(Size: 32 bits) DID: [B:0, D:2, F:0] + Oh

Power Well: Core

Default: 0F318086h

31 28 24 20 16 12 8 4 0

oo0oo0O0f2111/0011/0001{/1 0000O0O0O0C1TOO0OOO0T1I10

1

DEVICEID_O

VENDORID

Bit Default

Range | & Access Description

OF31h |DEVICEID (DEVICEID_O0): DID: Identifier assigned to the dev2 PCI

31:16 RO
15:0 8086h |VENDORID (VENDORID_1): VID: PCI standard identification for Intel
' RO

3.3.2 PCICMD_STS—Offset 4h
PCI Command Register and Status Register
Access Method

'("gi';:f gglbﬁg)"ﬁgura“o” Register PCICMD_STS: [B:0, D:2, F:0] + 4h

Power Well: Core

Default: 00100000h

31 28 24 20 16 12 8 4 0
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Bit Default Description
Range | & Access P
) 000h |RSVD (RSVD_6): Reserved
31:21
RO
1b CAPABILITY_LIST (CAPABILITY_LIST_7): CAP: CAPPOINT register at
20 .
RO 34h provides an offset
19 Ob INTERRUPT_STATUS (INTERRUPT_STATUS_8): IS: 1= Determined by
RO IIR and IER memory interface register, 0=no interrupt pending
. 000b |RSVD (RSVD_9): Reserved
18:16
RO
. 00h RSVD (RSVD_0): Reserved
15:11
RO
10 Ob INTERRUPT_DISABLE (INTERRUPT_DISABLE_1): ID: 0= Interrupt
RW message enabled, 1= disabled
9:3 00h RSVD (RSVD_2): Reserved
' RO
5 Ob BUS_MASTER_ENABLE (BUS_MASTER_ENABLE_3): BME: 0= Blocks the
RW sending of MSI interrupts, 1= permits
1 Ob MEMORY_SPACE_ENABLE (MEMORY_SPACE_ENABLE_4): MSE: 0=
RW Memory space disabled, 1= enabled
0 Ob IO_SPACE_ENABLE (IO0_SPACE_ENABLE_5): IOSE: 0= I/O space is
RW disabled, 1=enabled

3.3.3

RID_CC—Offset 8h

Revision Identification and Class code registerSOXi Context Save/Restore: Yes

Access Method

Type: PCI Configuration Register

(Size: 32 bits)

Power Well: Core

RID_CC: [B:0, D:2, F:0] + 8h

240

Default: 03000000h

31 28 24 20 16 12 8 4 0

000O0O0O0O0O11/00000O0O0OO0OOOOOOOOO|O0O0OCOO0O0O0ODO

1
2
3

REVISION_ID_O

SUB_CLASS_CODE

BASE_CLASS_CODE

PROGRAMMING_INTERFACE
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Bit Default Description
Range | & Access P
00000011b|BASE_CLASS_CODE (BASE_CLASS_CODE_1): BCC: MGGCO[VAMEN]=0,
31:24
RO 03h else 04h
23:16 00000000b| SUB_CLASS_CODE (SUB_CLASS_CODE_2): MGGCO[VAMEN]= 1, 80h,
’ RO MGGCO[VAMEN]=0,determined based on GGC register, GMS and IVD
15:8 00h PROGRAMMING_INTERFACE (PROGRAMMING_INTERFACE_3):
' RO MGGCO[VAMEN]= 0, 00h display controller, =1, 00h NOP
- 00000000b| REVISION_ID (REVISION_ID_0): RID: value of strapRID[7:0] input pin
) RO to GVD

3.3.4 HDR—Offset Ch

Header Type

Access Method

Type: PCI Configuration Regi
(Size: 32 bits)

Power Well: Core

ster

HDR: [B:0, D:2, F:0] + Ch

Default: 00000000h

31 28 24 20 16 12 8 4 0
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Bit Default Description
Range | & Access P
31:24 00h RSVD (RSVD_0): Reserved
' RO
23 Ob MULTI_FUNCTION_STATUS (MULTI_FUNCTION_STATUS_1): MFUNC:
RO Integrated graphics is a single function
00h HEADER_CODE (HEADER_CODE_2): HDR: Indicates a type 0
22:16 X -
RO configuration space header format
15:0 0000h |RSVD (RSVD_3): Reserved
' RO

Datasheet
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3.3.5 GTTMMADR_LSB—Offset 10h

Gfx Memory Mapped Address Range. This is the base address for all memory mapped
registers and GTT table. SOXi Context Save/Restore : Yes This register requests
allocation for the combined Graphics Translation Table Modification Range and Memory
Mapped Range. The range requires 4 MB combined for MMIO and Global GTT aperture,
with 512K of that used by MMIO and 2MB used by GTT. GTTADR will begin at
(GTTMMADR + 2 MB) while the MMIO base address will be the same as GTTMMADR. For
the Global GTT, this range is defined as a memory BAR in graphics device config space.
It is an alias into which software is required to write Page Table Entry values (PTEs).
Software may read PTE values from the global Graphics Translation Table (GTT). PTEs
cannot be written directly into the global GTT memory area. The allocation is for 4MB
and the base address is defined by bits [35:22].

Access Method

Type: PCI Configuration Register

(Size: 32 bits)

Power Well: Core

GTTMMADR_LSB: [B:0, D:2, F:0] + 10h

Default: 00000000h

31 28 24 20 16 12 8 4 0
00O0O0OO0OO0OOOOOOOOOO|OO0OOOOOOOOOOO0OO0O0ODO
< 7 NN
m [a) ol & |o
) > > x>
| 2 2 5 |2
g w
g =
Bit Default Description
Range | & Access P
000h MBA_LSB (MBA_LSB_0): Memory Base Address (MBA): Set by the OS,
31:22 RW these bits correspond to address signals [35:22]. 4MB combined for MMIO
and Global GTT table aperture (2MB for MMIO and 2 MB for GTT).
214 00000h (RSVD (RSVD_1): RSVD: Hardwired to O to indicate at least 4MB address
' RO range.
3 Ob RSVD (RSVD_2): Prefetchable Memory (PREFMEM): Hardwired to Oto
RO prevent prefetching.
2:1 00b MEMTYP (MEMTYP_3): Memory Type (MEMTYP): 00 : To indicate 32 bit
' RO base address 01: Reserved 10 : To indicate 64 bit base address 11: Reserved
o Ob RSVD (RSVD_4): Memory/IO Space (MIOS): Hardwired to O to indicate
RO memory space.

3.3.6 GTTMMADR_MSB—Offset 14h

Access Method

Type: PCI Configuration Register

(Size: 32 bits)

Power Well: Core

242

GTTMMADR_MSB: [B:0, D:2, F:0] + 14h
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Default: 00000000h

31 28 24 20 16 12 8 4 0

00O0O0OOOOOOOOOO0OOOOOOOOOOOOOOOOO0O0OO0OO

RSVD_0

MBA_MSB_1

Bit Default

Range | & Access Description

00000000h| RSVD (RSVD_0): Reserved for Memory Base Address (RSVD): Must be set
RO to 0 since addressing above 64GB is not supported.

oh MBA_MSB (MBA_MSB_1): Memory Base Address (MBA): Set by the OS,
3:0 RO these bits correspond to address signals [35:22]. 4MB combined for MMIO
and Global GTT table aperture (2MB for MMIO and 2 MB for GTT).

3.3.7 GMADR_LSB—Offset 18h

Gfx Aperture location. SOXi Context Save/Restore : Yes GMADR is a Prefetchable range
in order to apply USWC attribute (from the processor point of view) to that range. The
USWC attribute is used by the processor for write combining. Accesses to this range will
be translated to DRAM Physical memory addresses. Fence registers may be used to
sub-divide this range and allow tiled surfaces (determined by fence registers). The
following sizes are supported : 128MB, 256MB, 512MB. (Determined by the MSAC

register)
Access Method
Type: PCI Configuration Register . R . .
(&6 32 bits) GMADR_LSB: [B:0, D:2, F:0] + 18h

Power Well: Core

Default: 00000008h

31 28 24 20 16 12 8 4 0
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Bit Default

Range | & Access Description

31:29 000b |RSVD (RSVD_0): Memory Base Address (MBA): Memory Base Address
’ RO (MBA): Set by the OS, these bits correspond to address signals [35:29].
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3.3.8

Bit Default Description
Range | & Access P
ADMSK512 (ADMSK512_1): 512MB Address Mask (ADMSK512): This bit
58 Ob is either part of the Memory Base Address (R/W) or part of the Address Mask
RW/L |(RO), depending on the value of MSAC[2:1]. See MSAC (Dev2, Func 0, offset
62h) for details.
ADMSK256 (ADMSK256_2): 256MB Address Mask (ADMSK256): This bit
27 Ob is either part of the Memory Base Address (R/W) or part of the Address Mask
RW/L |(RO), depending on the value of MSAC[2:1]. See MSAC (Dev 2, Func 0,
offset 62h) for details.
26:4 0000000h |[RSVD (RSVD_3): Address Mask (ADM): Hardwired to Os to indicate at least
' RO 128MB address range.
3 1b PREFMEM (PREFMEM_4): Prefetchable Memory (PREFMEM): Hardwired to
RO 1 to enable prefetching.
2:1 00b MEMTYP (MEMTYP_5): Memory Type (MEMTYP): 00 : To indicate 32 bit
' RO base address 01: Reserved 10 : To indicate 64 bit base address 11: Reserved
o Ob RSVD (RSVD_6): Memory/IO Space (MIOS): Hardwired to O to indicate
RO memory space.

GMADR_MSB—Offset 1Ch

Access Method

Type: PCI Configuration Register

(Size: 32 bits)

Power Well: Core

3.3.9

244

GMADR_MSB: [B:0, D:2, F:0] + 1Ch

Default: 00000000h

31 28 24 20 16 12 8 4 0
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< 7
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Bit Default Description
Range | & Access P
314 0000000h |[RSVD (RSVD_0): Memory Base Address (MBA2): Set by the OS, these bits
' RO correspond to address signals [63:36].
3.0 Oh MBA (MBA_1): Memory Base Address (MBA)Set by the OS, these bits
' RO correspond to address signals [35:32]

IOBAR—Offset 20h

I/0 Base Address. This is used only by SBIOS. This register is the base address for the
MMIO_INDEX and MMIO_DATA registers SOXi Context Save/Restore : Yes NOTE : This
was at 14h for CDV. This register provides the Base offset of the I/0O registers within
Device #2. Access to the 8Bs of I0 space is allowed in PM state DO when 10 Enable
(PCICMD bit 0) set. Access is disallowed : 1)in PM states D1-D3 or 2)if IO Enable is
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clear or 3)if Device #2 is turned off or 4)if Internal graphics is disabled thru the fuse or
fuse override mechanisms. Note that access to this IO BAR is independent of VGA
functionality within Device #2. If accesses to this IO bar is allowed then the GMCH

claims all 8, 16 or 32 bit IO cycles from the CPU that falls within the 8B claimed.

Access Method

Type: PCI Configuration Register

(Size: 32 bits)

Power Well: Core

3.3.10

IOBAR: [B:0, D:2, F:0] + 20h

Default: 00000001h
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Bit Default Description
Range | & Access P
. 0000h |RSVD (RSVD_0): Reserved
31:16
RO
BASE_ADDRESS (BASE_ADDRESS_1): BA: Set by the OS, these bits
15:3 0000h |correspond to address signals [15:6].I0BAR is to be used for both GTLC
' RW register programming and GTT table programming. This is an indirect access
method.
2:1 00b RSVD (RSVD_2): Reserved
' RO
o ib RESOURCE_TYPE_RTE (RESOURCE_TYPE_RTE_3): Indicates a request
RO for I/O space

SSID_SID—Offset 2Ch

This register is used to uniquely identify the subsystem where the PCI device resides.

Access Method

Type: PCI Configuration Register

(Size: 32 bits)

Power Well: Core

Datasheet

SSID_SID: [B:0, D:2, F:0] + 2Ch

Default: 00000000h
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Bit Default

Range | & Access Description

SUBID (SUBID_1): This value is used to identify the vendor of the
0000h [subsystem. This register should be programmed by BIOS during boot-up.

3.3.11

Type: PCI Configuration Register

(Size: 32 bits)

cleared by a Reset.

31:18 RW/O |Once written, this register becomes Read_Only. This register can only be
cleared by a Reset.
SUBVID (SUBVID_0): This value is used to identify the vendor of the
15:0 0000h [subsystem. This register should be programmed by BIOS during boot-up.

RW/O |Once written, this register becomes Read_Only. This register can only be

CAPPOINT—Offset 34h

This register points to a linked list of capabilities implemented by this device.For VV, the
capability linked list is expected to be : (Head-34, PMCAP-DO0O, MSI-90, VID-BO,
..End)OId : (Head-34, PMCAP-DO0O, MSI-90, AFLC-A4, VID-BO, .. End)

Access Method

CAPPOINT: [B:0, D:2, F:0] + 34h

Power Well: Core

Default: 000000D0N

31 28 24 20 16 12 8

00O0O0OOOOOOOOOOOOOOOOOOOO0ODO

4

1101

0

00O0O
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RSVD_0

1

CAPABILITIES_POINTER

Bit Default

Range | & Access Description

000000h |RSVD (RSVD_0): Reserved
RO
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Bit Default

Range & Access Description

CAPABILITIES_POINTER (CAPABILITIES_POINTER_1): The first item
DOh in the capabilities list is at address DOh (PMCS). This register should be

70 RW/O |programmed by BIOS during boot-up. Once written, this register becomes

Read_Only. This register can only be cleared by a Reset.

INTRLINE—Offset 3Ch

3C - Interrupt. This register is programmed by SBIOS. It is not used by the graphics/
display driver. This 8-bit register is used to communicate interrupt line routing
information. It is read/write and must be implemented by the device. POST software
will write the routing information into this register as it initializes and configures the
system. SOXi Context Save/Restore : Yes The value in this register tells which input of
the system interrupt controller(s) the devices interrupt pin is connected to. The device
itself does not use this value, rather it is used by device drivers and operating systems
to determine priority and vector information. 3D - Interrupt. This register is
programmed by SBIOS. It is not used by the graphics/display driver SOXi Context
Save/Restore : Not required

Access Method

Type: PCI Configuration Register INTRLINE: [B:0, D:2, F:0] + 3Ch

(Size: 32 bits)

Datasheet

Default: 00000100h
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Bit Default

Range | & Access Description

Ob RSVDO: Reserved

31:16 RO
INTERRUPT_PIN (INTERRUPT_PIN_1): IPIN: Value indicates which
15:8 01h interrupt pin this device uses. This field is hard coded to 1h since SoC device

' RO 2 is a single function device. The PCI spec requires that it use INTA#.01h:
INTA
INTRLINE (INTRLINE_O): ILIN: BIOS written value to communicate
interrupt line routing information to the device driverUsed to communicate

7:0 00h interrupt line routing information. POST software writes the routing

RW information into this register as it initializes and configures the system. The
value in this register indicates to which input of the system interrupt
controller the devices interrupt pin is connected.
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3.3.13 GGC—Offset 50h

GMCH Graphics Control Register. SOXi Context Save/Restore : Yes Note : CDV
supported 64MB maximum. CDV had no GGMS field. Note : CDV had more granularity
on the encoding for graphics mode select and only 3 bits.

Access Method

Type: PCI Configuration Register

(Size: 32 bits)

GGC: [B:0, D:2, F:0] + 50h

Default: 00000028h
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Bit Default Description
Range | & Access P
31:16 0b RSVDO: Reserved
RO
15 0b RSVD (RSVD_0): Reserved
RO
VAMEN (VAMEN_1): Enables the use of the iGFX engines for Versatile
14 Ob Acceleration. 1 - iGFX engines are in Versatile Acceleration Mode. Device 2
RW/L |Class Code is 048000h. O - iGFX engines are in iGFX Mode. Device 2 Class
Code is 030000h.
13:10 Oh RSVD (RSVD_2): Reserved
' RO
GGMS (GGMS_3): GTT Graphics Memory Size (GGMS): This field is used to
select the amount of Main Memory that is pre-allocated to support the
Internal Graphics Translation Table. The BIOS ensures that memory is pre-
allocated only when Internal graphics is enabled. GSM is assumed to be a
00b contiguous physical DRAM space with DSM, and BIOS needs to allocate a
9:8 RW/L contiguous memory chunk. Hardware will drive the base of GSM from DSM
only using the GSM size programmed in the register. Oh: No memory pre-
allocated. GTT cycles (Mem and IO) are not claimed. 1h: 1 MB of memory
pre-allocated for GTT. 2h: 2 MB of memory pre-allocated for GTT. 3h:
Reserved. All unspecified encoding of this register field are reserved,
hardware functionality is not guaranteed if used.
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Bit Default
Range | & Access

Description

00101b

7:3 RW/L

GMS (GMS_4): Graphics Mode Select (GMS). This field is used to select the
amount of Main Memory that is pre-allocated to support the Internal
Graphics device in VGA (non-linear) and Native (linear) modes. The BIOS
ensures that memory is pre-allocated only when Internal graphics is enabled.
Hardware does not clear or set any of these bits automatically based on IGD
being disabled/enabled. BIOS Requirement: BIOS must not set this field to
Oh if IVD (bit 1 of this register) is 0. 0h = OMB 10h = 512MB 1h = 32MB 2h
= 64MB 3h = 96MB 4h = 128MB 5h = 160MB 6h = 192MB 7h = 224MB 8h =
256MB 9h = 288MB Ah = 320MB Bh = 352MB Ch = 384MB Dh = 416MB Eh
= 448MB Fh = 480MB Other = Reserved When GMS != 000 (and VD=0):
Address[31:0] is compared with VGA memory range. (The VGA memory
range is A_0000h to B_FFFFh.). If there is a match and MSE = 1 and MEMRD
or MEMWR, the access will route as a Rmdwvgamemen_cr cycle on the
RMbus. If the RMbus returns a hit the GVD will select the command. As well,
when 0 the GVD will check if scldown3_address[15:0] is one of the VGA IO
register range. (The VGA IO range is 03B0h - 03BBh and 03COh - 03DFh.) If
there is a match and IOSE = 1 and the SCL command is either an IORD or
IOWR, the GVD will initiate a (VGA) register cycle on the RMbus. If the
RMbus returns a hit the GVD will select the command When GMS == 000 :
No address compare will occur against VGA memory range or the VGA IO
register range. Also, CC[15:8] is changed to 8?h80 from 8'h00

0b
RO

RSVD (RSVD_5): Reserved

Ob
RW/L

[y

VGA_DISABLE (VGA_DISABLE_6): VGA Disable (VD): 0: Enable. Device
2 (IGD) claims VGA memory and 10 cycles, the Sub-Class Code within Device
2 Class Code register is 00. 1: Disable. Device 2 (IGD) does not claim VGA
cycles (Mem and I0), and the Sub- Class Code field within Device 2 function
0 Class Code register is 80. BIOS Requirement: BIOS must not set this bit to
0 if the GMS field pre-allocates no memory. This bit MUST be set to 1 if
Device 2 is disabled either via a fuse or fuse override (CAPIDO[38] = 1) or
via a register (DEVEN[3] = 0).

Ob
RW/L

o

GGCLCK (GGCLCK_7): When set to 1b, this bit will lock all bits in this
register.

3.3.14 BDSM—Offset 5Ch

This register contains the base address of Graphics Data Stolen DRAM memory. Note :
IVB located this register in device 0, 0xB0. Mirrored into device 2, 0x5C.Graphics
Stolen Memory is within DRAM space. The base of stolen memory will always be below

4G.

Access Method

Type: PCI Configuration Register
(Size: 32 bits)

Power Well: Core

BDSM: [B:0, D:2, F:0] + 5Ch

Default: 00000000h
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Bit Default Description

Range | & Access

BDSM (BDSM_0): BDSM: BASE_OF_Data_STOLEN_MEMORY. This register
contains bits 31 to 20 of the base address of Data stolen DRAM memory. For
31:20 000h |certain GTLC generated accesses, this base register will be added to the

' RW/L |GTLC provided offset address, forming the full physical address for the PFI
fabric. This is also used as a base for VGA paged accesses. The display
engine also uses the register. Signal : gvd_dsp_cfg_BSM_zcznfwh[31:20].

00000h |RSVD (RSVD_1): Reserved

RO

Ob BDSM_LOCK (BDSM_LOCK_2): This bit will lock all writeable settings in
RW/L |this register, including itself.

19:1]

o

3.3.15 MSAC—Offset 60h

This register determines the size of the graphics memory aperture. Only the system
BIOS will write this register based on pre- boot address allocation efforts. Graphics may
read this register to determine the correct aperture size. System BIOS needs to save
this value on boot so that it can reset it correctly during S3 resume. SOXi Context

Save/Restore : Yes.

The size of the aperture must not be modified by software after its location is written
into GMADR (offset 18h).

Access Method

Type: PCI Configuration Register . IR- . .
(Size: 32 bits) MSAC: [B:0, D:2, F:0] + 60h

Power Well: Core

Default: 00020000h
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Bit Default Description
Range | & Access P
. 0000h |RSVD (RSVD_0): Reserved
31:19
RO
LHSAS (LHSAS_1): Untrusted Aperture Size (LHSAS): 00 : bits [28:27] of
01b GMADR register are made R/W allowing 128MB of GMADR. 01 : bit [28] of
18:17 RW GMADR is made R/W and bit [27] of GMADR is forced to zero allowing 256MB
of GMADR. 10 : Illegal programming. 11: bits [28:27] of GMADR register are
made Read only and forced to zero, allowing only 512MB of GMADR.
16:0 00000h |RSVD (RSVD_2): Reserved
' RO

3.3.16 BGSM—Offset 70h

Base of GTT table in Gfx Stolen Memory SOXi Context Save/Restore : Yes. Note : IVB
located this register in device 0, OxB4. Mirrored into Device 2. The GTT table is located
within Graphics Stolen Memory in DRAM space. The base of stolen memory will always

be below 4

G.

Access Method

Type: PCI Configuration Register

(Size: 32 bits)

Power Well: Core

BGSM: [B:0, D:2, F:0] + 70h

Default: 00000000h
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Bit Default
Range | & Access

Description

BGSM (BGSM_0): BGSM: Gfx Base of GTT Stolen Memory. This register
contains bits 31 to 20 of the base address of GTT Table in stolen DRAM
memory. BIOS determines the base of GTT stolen memory by subtracting the

31:20 28\?/2 GTT graphics stolen memory size (PCI Device 2 offset 50 bits 9:8) from the
Graphics Base of Data Stolen Memory (PCI Device 2 offset 5C bits 31:20).
Signal : gvd_dsp_Cspgtbladdr_dczfwohdczfwoh[31:20].Note : was 4KB
aligned on CDV ie. [31:12]
19:1 00000h |RSVD (RSVD_1): Reserved
' RO
o 0b BGSM_LOCK (BGSM_LOCK_2): This bit will lock all writeable settings in
RW/L |this register including itself
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3.3.17 PAVPC—Offset 74h

Protected Audio Video Control. Similar to IVB, BIOS will program this register for SoC
(not the Gfx Driver). SOXi Context Save/Restore : Yes. For device 2 configuration
accesses to 0x74 and Gfx MMIO accesses to 0x1082C0 will both alias to the same
register. This register will be located within Gunit. WOPCMBASE is derived from :
BDSMbase + GMS size - WOPCMSZ. Note : IVB currently derives from : TOLUD +
WOPCMSZ

Access Method

Type: PCI Configuration Register

(Size: 32 bits)

Power Well: Core

PAVPC: [B:0, D:2, F:0] + 74h

Default: 00000000h
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Bit Default Description
Range | & Access
RSVD (RSVD_0): Reserved. This field is used to set the base of Protected
000h Content Memory. This corresponds to bits 31:20 of the system memory
31:20 RO address range, giving a 1MB granularity. This value MUST be at least 1MB
above the base and below the top of stolen memory. This register is locked
(becomes read-only) when PAVPLOCK = 1b.
00b RSVD (RSVD_1): Reserved. Note : IVB provided 256KB granularity, so
19:18 RO these 2 bits were RW to support that size option. However, VV will only
support 1MB so Gunit will tie bits 19:18 to '00".
17:6 000h |RSVD (RSVD_2): Reserved
' RO
WOPCMSZ (WOPCMSZ_3): 0b ? 1MB Note : IVB had this as a RW bit with
value '1' indicating size 256KB support. Since VV only supports 1MB size, this
register is RO for VV. These are the only sizes supported for IVB. The IVB is
going to run PAVP3 Mode Serpent applications using per-App selection.
Therefore, the size chosen should always be 1MB configuration even if Lite
g Ob mode is chosen using PAVPC register (bit_3 = 0) for PAVP2 Mode
RO Applications. This is because CB”~2 code needs to be always loaded, since an

App. Which opts for per-App Serpent mode will also execute the CB~2 code).
The driver may consider it a BIOS programming error, if PAVPC Serpent Mode
is selected with only 256KB of WOPCM size. However PAVPC Lite Mode with

1M WOPCM size is acceptable and not an error, as this may involve per-App

selected Serpent Mode.
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Bit Default
Range | & Access

Description

0b
RW/L

OVTATTACK (OVTATTACK_4): Override of Unsolicited Connection State
Attack and Terminate. Ob Disable Override. Attack Terminate allowed. 1b
Enable Override. Attack Terminate disallowed. This register bit is locked
(becomes read-only) when PAVPLOCK = 1b

0b
RW/L

HVYMODSEL (HVYMODSEL_5): In IVB, this bit is a care only for PAVP2
mode of operation (and a chicken bit is also set). For IVB PAVP2 mode: O :
Lite Mode (Non-Serpent Mode) 1: Serpent Mode For PAVP3 mode of
operation, this bit_3 is a care, only if the per-App Memory Config is disabled
due to the clearing of an additional Chicken bit_9 in IVB Crypto Function
Control_1 Reg (@ address 0x320F0h). For chicken bit enabled IVB PAVP3
mode, this one type boot time programming has been replaced by per-Media
App. Programming (through the Media Crypto Copy command). Note that
IVB PAVP2 or PAVP3 Mode selection is done by programming bit_8 of
MFX_MODE ? Video Mode Register. (Note again, that when in PAVP3 Mode,
the per-App Memory Config. (Serpent/Lite) feature for enabling, requires the
further setting of a global one time chicken bit to be set (bit_9 = ?1/
mask_bit_25 = ?1) in the IVB Crypto Function Control_1 Register @ address
0x320F0h).

0b
RW/L

PAVPLOCK (PAVPLOCK_6): This bit will lock all writeable contents in this
register when set(including itself).Only a hw reset can unlock the register
again. This Lock bit if PAVP is enabled (PAVPE = 1)

0b
RW/L

PAVPE (PAVPE_7): 0: PAVP functionality is disabled. 1: enabled. This
register is locked when PAVPLOCK=1

0b
RW/L

PCME (PCME_8): PCME = Protected Content Memory Enable This field
enables Protected Content Memory within Graphics Stolen Memory. This
memory is the same as the WOPCM area. The size of the WOPCM area is
defined by bit_5 of this register. WOPCM is the only remaining flavor of range
protected memory. 0: WOPCM protection disabled. 1 : WOPCM protection
enabled. This bit must be programmed to 1 when PAVP is enabled. With per-
App Memory configuration support in IVB, the range check for the WOPCM
memory area should always happen when this bit is set, irrespective of Lite
or AES mode programming, or PAVP2 or PAVP3 Mode programming.

3.3.18 MSI_CAPID_MC—Offset 90h

Message Signaled Interrupts Capability ID.SOXi Context Save/Restore : Yes. Message
Signaled Control Register. SOXi Context Save/Restore : Yes

Access Method

Type: PCI Configuration Register
(Size: 32 bits)

Power Well: Core

MSI_CAPID_MC: [B:0, D:2, F:0] + 90h

Default: 0000B005h
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Bit Default Description
Range | & Access P
31:24 00h RSVD (RSVD_2): Reserved
RO
23 0b ADDRESS_64_BIT_CAPABLE (ADDRESS_64_BIT_CAPABLE_3): C64
RO 32-bit capable only
MULTIPLE_MESSAGE_ENABLE (MULTIPLE_MESSAGE_ENABLE_4):
MME: This field is RW for software compatibility, but only a single message is
22:20 000b |ever generated. System software programs this field to indicate the actual
' RW number of messages allocated to this device. This number will be equal to or
less than the number actually requested. The encoding is the same as for the
MMC field below.
MULTIPLE_MESSAGE_CAPABLE (MULTIPLE_MESSAGE_CAPABLE_5):
19:17 000b |MMC: This device is only single message capable System Software reads this
' RO field to determine the number of messages being requested by this device.
Value: Number of requests 000: 1. 001- 111: Reserved
MSI_ENABLE (MSI_ENABLE_6): MSIE: If set, MSI is enabled and
16 Ob traditional interrupts are not used to generate interrupts. PCICMDSTS.BME
RW must be set for an MSI to be generated. 0 : MSI interrupts are disabled. 1 :
MSI interrupts are enabled. Permits sending an MSI interrupt.
POINTER_TO_NEXT_CAPABILITY
Boh (POINTER_TO_NEXT_CAPABILITY_O0): Points to the next item in the list
15:8 RW/O (BO=VCID support). This register should be programmed by BIOS during
boot-up. Once written, this register becomes Read_Only. This register can
only be cleared by a Reset.
7:0 05h CAPABILITY_ID (CAPABILITY_ID_1): CAPID: Indicates an MSI
' RO capability

3.3.19
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MA—Offset 94h

Message Address.SOXi Context Save/Restore : Yes

Access Method
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Type: PCI Configuration Register . IR~ . .
(Size: 32 bits) MA: [B:0, D:2, F:0] + 94h

Power Well: Core

Default: 00000000h

31 28 24 20 16 12 8 4 0

00O0O0OOOOOOOOOOOOOOOOOOOOOOOOSOO0O0OO0OO

ADDRESS_0
RSVD_1

Bit Default

Range | & Access Description

ADDRESS (ADDRESS_0): MA: Lower 32-bits of the system specified
00000000h| message address, always DW aligned. When the GVD issues an MSI interrupt

31:2 RW as a MEMWR on the SCL, the memory address corresponds to the value of
this field
00b RSVD (RSVD_1): Reserved

1:0 RO

3.3.20 MD—Offset 98h

Message Data.SOXi Context Save/Restore : Yes

Access Method

Type: PCI Configuration Register . rR- . .
(Size: 32 bits) MD: [B:0, D:2, F:0] + 98h

Power Well: Core

Default: 00000000h
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Bit Default

Range | & Access Description

0000h |RSVD (RSVD_0): Reserved
RO

0000h |DATA (DATA_1): MD: This 16-bit field is programmed by system software.
RW This is forms the lower word of data for the MSI write transaction.

31:16

15:0

3.3.21 AFLC—Offset A4h

FLR capability advertisement.SOXi Context Save/Restore : Yes
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Access Method

Type: PCI Configuration Register . IR~ . .
(Size: 32 bits) AFLC: [B:0, D:2, F:0] + A4h

Power Well: Core

Default: 03060013h
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Bit Default

Range | & Access Description

00h RSVD (RSVD_2): Reserved

31:26 RO
55 1b FLR_CAP (FLR_CAP_3): Function Level Reset Capability (FLR_CAP): 0:
RO Function Level Reset is not supported 1: Function Level Reset is supported
1b TP_CAP (TP_CAP_4): Transactions Pending Capability (TP_CAP): 0:
24 RO Transactions Pending bit is not supported 1: Transactions Pending bit is
supported
23:16 06h LENGTH (LENGTH_5): Advanced Features Structure Length (LENGTH): The

RO Advanced Features Capability structure is 6 bytes long.

NXT_PTR (NXT_PTR_0): Next Pointer (NXT_PTR): Removed FLR capability
per HSD 259253. Nulled the next pointer. Points to the next item in the list
15:9 00h (BO=Vendor Capabilities ID)This register should be programmed by BIOS

' RW/O |during boot-up. Once written, this register becomes Read_Only. This register
can only be cleared by a Reset. Write once so capabilities list can be changed

if needed.
2:0 13h CAP_ID (CAP_ID_1): Capability Identifier (CAP_ID): A value of 13h
' RO identifies that this PCI Function is capable of Advanced Features.

3.3.22  AFCTLSTS—Offset A8h

FLR control. Advanced Feature Status.SOXi Context Save/Restore : Not required

Access Method

Type: PCI Configuration Register . R . .
(Sive: 32 bits) AFCTLSTS: [B:0, D:2, F:0] + A8h

Default: 00000000h
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3.3.23

Bit Default Description
Range | & Access P
31:16 Ob RSVDO: Reserved
RO
) 00h RSVD (RSVD_2): Reserved (RSVD):
15:9
RO
TP (TP_3): Transaction Pending (TP): 1: The Function has issued one or
g 0b more non-posted transactions which have not been completed, including
RO non-posted transactions that a target has terminated with Retry. 0: All non-
posted transactions have been completed.
241 00h RSVD (RSVD_0): Reserved (RSVD):

' RO
INIT_FLR (INIT_FLR_1): Initiate Function Level Reset (INIT_FLR): A write
of 1b initiates Function Level Reset (FLR). FLR requirements are defined in
the PCI Express Base Specification. Registers and state information that do

0b X X .

0 RW/1S not apply to conventional PCI are exempt from the FLR requirements given
there. Once written 1, FLR will be initiated. During FLR, a read will return 1?s
since device 2 reads abort. Once FLR completes, hardware will clear the bit
to 0.

VCID—Offset BOh
Vendor Capability ID.SOXi Context Save/Restore : Yes

Access Method

Type: PCI Configuration Register

(Size: 32 bits)

Power Well: Core

Datasheet

VCID: [B:0, D:2, F:0] + BOh

Default: 01070009h
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Bit Default Description
Range | & Access P
31:24 01h VERSION (VERSION_0): VS: Identifies this as the first revision of the
’ RO CAPID register definition
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3.3.24

Bit Default Description
Range | & Access P
23:16 07h LENGTH (LENGTH_1): LEN: this field has the value of 07h to indicate
' RO structure length (8 bytes)
NEXT_CAPABILITY_POINTER (NEXT_CAPABILITY_POINTER_2): 00
00h indicates capability list ends here. This register should be programmed by
15:8 RW/O BIOS during boot-up. Once written, this register becomes Read_Only. This
register can only be cleared by a Reset.Write-once allowing the capability list
to be changed.
09h CAPABILITY_ID_CID (CAPABILITY_ID_CID_3): Identifies this as a
7:0 - .
RO vendor dependent capability pointers

VC—Offset B4h

Vendor Capabilities. Any SKU related fuses would be added here.SOXi Context Save/
Restore : Not required

Access Method

Type: PCI Configuration Register

(Size: 32 bits)

Power Well: Core

3.3.25

VC: [B:0, D:2, F:0] + B4h

Default: 00000000h
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Bit Default Description
Range | & Access P
31:1 0000000h |[Reserved (RSVD_0): Reserved
' RO
o Ob Reserved (RSVD_1): Placeholder for sku related fusing. VLV has no need
RO for this

FD—Offset C4h

Functional Disable. used by SBIOS, not by driver.SOXi Context Save/Restore : Yes

Access Method

Type: PCI Configuration Register

(Size: 32 bits)

Power Well: Core

258

FD: [B:0, D:2, F:0] + C4h

Default: 00000000h

Datasheet



intel.

o

31 28 24 20 16 12 8 4
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RSVD_0

FUNCTION_DISABLE_1| ©

Bit Default

Range & Access Description

00000000h| RSVD (RSVD_0): Reserved

31:1] RO
FUNCTION_DISABLE (FUNCTION_DISABLE_1): FD: O : Default -
normal operation. 1 : When set, the function is disabled (configuration space
o 0b is disabled). All new requests on the IOSF Primary bus, including any new

RW configuration cycle requests are not claimed on IOSF Primary. This bit as no
effect register accessibility via IOSF SB. Once programmed to '1’, the only
way to re-enable device 2 is via an IOSF SB write of '0' to this register.

3.3.26 PMCAPID—Offset DOh

Power Management Capabilities ID and PM capabilities.SOXi Context Save/Restore :
Yes

Access Method
Type: PCI Configuration Register . TR . .
(Sive: 32 bits) PMCAPID: [B:0, D:2, F:0] + DOh

Power Well: Core

Default: 00229001h
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Bit Default Description
Range | & Access P
31:27 00h PME_SUPPORT (PME_SUPPORT_2): PMES The graphics controller does
' RO not generate PME
28 Ob D2_SUPPORT (D2_SUPPORT_3): D2S: D2 not supported
RO
55 Ob D1_SUPPORT (D1_SUPPORT_4): D1S: D1 not supported
RO
24:22) 000b |RSVD (RSVD_5): Reserved
RO
21 1b DEVICE_SPECIFIC_INITIALIZATION
RO (DEVICE_SPECIFIC_INITIALIZATION_6): Hardwired to 1
20:19 00b RSVD (RSVD_7): Reserved
RO
18:16 010b |VERSION (VERSION_8): Version compliance with revision 1.1 of PCI PM
' RO spec
NEXT_POINTER (NEXT_POINTER_O0): Indicates the next item in the
15:9 90h capabilities list.This register should be programmed by BIOS during boot-up.
' RW/O |Once written, this register becomes Read_Only. This register can only be
cleared by a Reset. Write once allowing changing of the capabilities list.
7:0 01h CAPABILITIES_ID (CAPABILITIES_ID_1): CAPID: SIG defines this ID is
' RO 01h for PM

3.3.27

260

PMCS—Offset D4h

Power Management Control/Status. Driver doesn't use this register. SBIOS doesn't use
this register SOXi Context Save/Restore : Yes.

Access Method
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Type: PCI Configuration Register PMCS: [B:0, D:2, F:0] + D4h

(Size: 32 bits)

Power Well: Core

3.3.28

Datasheet

Default: 00000000h

31 28 24 20 16 12 8 4 0
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RSVD_0

POWER_STATE_PS_1

Bit Default

Range | & Access Description

00000000h|RSVD (RSVD_0): Reserved

31:2 RO
POWER_STATE_PS (POWER_STATE_PS_1): This field indicates the
current power state of the IGD and can be used to set the IGD into a new
power state. If software attempts to write an unsupported state to this field,
write operation must complete normally on the bus, but the data is discarded
1:0 00b and no state change occurs. On a transition from D3 to DO the graphics

RW controller is optionally reset to initial values. Behavior of the graphics
controller in supported states is detailed in the power management section of
the Bspec. Bits[1:0] Power state 00: DO Default 01: D1 Not Supported 10:
D2 Not Supported 11: D3 Signal : gvd_dsp_power_state_d3_zncznfwoh
output to 2D.

SWSMISCI—Offset EOh

Software SMI or SCI.To generate a SW SMI event, software should program bit 15:0
and trigger SMI. Note : ILK/SNB/IVB had SCI and SMI separated (EO and E8) As long
as there is the potential that DVO port legacy drivers exist which expect this register at
this address, this must be reserved for this register. The SCI mechanism for driver /
BIOS communication. SMI is a system wide lock interrupt (halts the all the cores) as
opposed to SCI. Vista and Win7 recommend to use the SCI. The SMI is slowly being
phased out. This register serves 2 purposes: 1) Support selection of SMI or SCI event
source (SMISCISEL - bit1l5) 2) Event trigger (bit 0). To generate a SW SCI event,
software (System BIOS/Graphics driver) should program bit 15 (SMISCISEL) to 1. This
is typically programmed once (assuming SMIs are never triggered). On a ?0? to ?1?
subsequent transition in bit 0 of this register (caused by a software write operation),
GMCH sends a single SCI message. The SCI will set the DMISCI bit in its TCO1_STS
register and TCOSCI_STS bit in its GPEO register upon receiving this message from
DMI. Once written as 1, software must write a ?0? to this bit to clear it, and all other
write transitions (1-)0, 0-)0, 1-)1) or if bit 15 is ?0? will not cause GMCH to send SCI
message to DMI link. To generate a SW SMI event, software should program bit 15 to 0
and trigger an SMI.
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Access Method

Type: PCI Configuration Register SWSMISCI: [B:0, D:2, F:0] + ECh

(Size: 32 bits)

Power Well: Core

Default: 00000000h
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Bit Default Description
Range | & Access P
31:1¢ 0000h |RSVD (RSVD_0): Reserved
' RO
15 0b SMI_OR_SCI_EVENT_SELECT (SMI_OR_SCI_EVENT_SELECT_1):
RW MCS: SMI or SCI event select. 0 = SMI,1 = SCI
14,1 0000h |SOFTWARE_SCRATCH_BITS (SOFTWARE_SCRATCH_BITS_2): Used by
' RW driver to communicate information to SBIOS
SMI_OR_SCI_EVENT (SMI_OR_SCI_EVENT_3): MCE:MCS=1, setting
o Ob this bit causes an SCI. MCS=0, setting this bit causes an SMI. A1to 0, 0 to
RW 0 or 1 to 1 transition of this bit does not trigger any events. The graphics
driver writes to this register as a means to interrupt the SBIOS

3.3.29 ASLE—Offset E4h
System Display Event Register. SBIOS writes this reg to generate interrupt to graphics/
display driver.
Access Method

Type: PCI Configuration Register ASLE: [B:0, D:2, F:0] + E4h

(Size: 32 bits)

Power Well: Core
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Default: 00000000h
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Bit Default Description
Range | & Access P
ASLE_SCRATCH_TRIGGER_3 (ASLE_SCRATCH_TRIGGER_3_0): AST3:
00h The writing of this by field (byte) ? even if just writing back the original
31:24 RW contents ? will trigger a display controller interrupt (when the memory
interface register bits IER[0] = 1 and IMR[0] = 0). If written as part of a 16-
bit or 32-bit write, only one interrupt is generated in common
ASLE_SCRATCH_TRIGGER_2 (ASLE_SCRATCH_TRIGGER_2_1): AST2:
00h The writing of this by field (byte) ? even if just writing back the original
23:16| RW contents ? will trigger a display controller interrupt (when the memory
interface register bits IER[0] = 1 and IMR[0] = 0). If written as part of a 16-
bit or 32-bit write, only one interrupt is generated in common
ASLE_SCRATCH_TRIGGER_1 (ASLE_SCRATCH_TRIGGER_1_2): AST1:
00h The writing of this by field (byte) ? even if just writing back the original
15:8 RW contents ? will trigger a display controller interrupt (when the memory
interface register bits IER[0] = 1 and IMR[0] = 0). If written as part of a 16-
bit or 32-bit write, only one interrupt is generated in common
ASLE_SCRATCH_TRIGGER_O (ASLE_SCRATCH_TRIGGER_O0_3): ASTO:
The writing of this by field (byte) ? even if just writing back the original
00h . . . .
7:0 RW contents ? will trigger a display controller interrupt (when the memory
interface register bits IER[0] = 1 and IMR[0] = 0). If written as part of a 16-
bit or 32-bit write, only one interrupt is generated in common

3.3.30 MANID—Offset F8h

Manufacturing ID. SOXi Context Save/Restore : Not required

Access Method

Type: PCI Configuration Reg
(Size: 32 bits)

Power Well: Core

ister

MANID: [B:0, D:2, F:0] + F8h

Default: 00000000h

Datasheet

263



31 28 24 20 16 12 8 4 0

00O0O0OO0OOOOOOOOOO0OOO|OO0OOOOOOO0OOOOOOOCDO

1

RSVD_0
STEPPING_ID
MANUFACTURING_ID_2

Bit Default

Range | & Access Description

00h RSVD (RSVD_0): Reserved
RO

00000000b|Stepping_ID (STEPPING_ID_1): Hardwired to strapRID[7:0] via top level
RO metal.23:16 - Manufacturing Stepping ID (00 = A0)

MANUFACTURING_ID (MANUFACTURING_ID_2): Hardwired to
strapMANID[15:0] via top level metal. 15:8 - Foundry (OFh = Intel, Others =
0000h |[Reserved) 7:3 - Fab process 12h : Fab code for P1263 13h : P1264 14h :

RO P1265 15h : P1266 ... 1Ah : P1271 (VV POR) Others : Reserved 2:0 -
Identifies the dot process 000 = Code for 0 001 = Code for .1 (VV POR) 010
= Code for .2 110 = Code for .4 011 = Code for .7

31:24

23:16

3.3.31 ASLS—Offset FCh

ASL Storage. The display driver does not need this register since memory Operational
Region (OpRegion) is available. This register is kept for use as scratch space. SOXi
Context Save/Restore : Yes This software scratch register only needs to be read/write
accessible. The exact bit register usage must be worked out in common between
System BIOS and driver software, but storage for switching/indicating up to 6 devices
is possible with this amount. For each device, the ASL control method with require two
bits for _DOD (BIOS detectable yes or no, VGA/NonVGA), one bit for _DGS (enable/
disable requested), and two bits for _DCS (enabled now/disabled now, connected or
not).

Access Method
Type: PCI Configuration Register . IR~ . .
(Size: 32 bits) ASLS: [B:0, D:2, F:0] + FCh

Power Well: Core

Default: 00000000h
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Bit Default Description
Range | & Access P
SCRATCH (SCRATCH_0): This register provides a means for the BIOS to
communicate with the driver. This definition of this scratch register is worked
00000000h out in common between System BIOS and driver software. Storage for up to
31:0 RW 6 devices is possible. For each device, the ASL control method requires two

bits for _DOD (BIOS detectable yes or no, VGA/NonVGA), one bit for _DGS
(enable/disable requested), and two bits for DCS (enabled now/disabled
now, connected or not).
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3.4 Display Memory Mapped Registers (2 of 2)
Table 12. Summary of Display Memory Mapped I/0 Registers—GTTMMADR_LSB
Offset Size Register ID—Description D\faf?uue:t

61050h 4 “"CRCCTRLREDB—Offset 61050h” on page 276 00000000h

61054h 4 “CRCCTRLGREENB—Offset 61054h” on page 277 00000000h

61058h 4 “CRCCTRLBLUEB—Offset 61058h” on page 278 00000000h

6105Ch 4 “CRCCTRLALPHAB—Offset 6105Ch” on page 279 00000000h

61060h 4 “CRCRESREDB—Offset 61060h” on page 279 00000000h

61064h 4 “CRCRESGREENB—Offset 61064h” on page 280 00000000h

61068h 4 “CRCRESBLUEB—Offset 61068h” on page 281 00000000h

6106Ch 4 “CRCRESALPHAB—Offset 6106Ch” on page 282 00000000h

61070h 4 “"CRCCTRLRESIDUE2B—0ffset 61070h” on page 283 00000000h

61080h 4 “CRCRESRESIDUAL2B—Offset 61080h” on page 284 00000000h

61090h 4 “PSRCTLB—Offset 61090h” on page 285 00000000h

61094h 4 “PSRSTATB—Offset 61094h” on page 286 00000000h

61098h 4 “PSRCRC1B—Offset 61098h” on page 287 00000000h

6109Ch 4 “PSRCRC2B—O0ffset 6109Ch” on page 288 00000000h

610A0h 4 "VSCSDPB—Offset 610A0h” on page 289 00000000h

610B0Oh 4 “PIPEBWIDEGAMUTCOLORCORRECTIONCO01_COOCOEFFICIENTS—Offset |00000000h
610B0Oh” on page 290

610B4h 4 “PIPEBWIDEGAMUTCOLORCORRECTIONCO02COEFFICIENT—Offset 00000000h
610B4h” on page 291

610B8h 4 “PIPEBWIDEGAMUTCOLORCORRECTIONC11_C10COEFFICIENTS—Offset |00000000h
610B8h” on page 291

610BCh 4 “PIPEBWIDEGAMUTCOLORCORRECTIONC12COEFFICIENT—Offset 00000000h
610BCh” on page 292

610C0h 4 “PIPEBWIDEGAMUTCOLORCORRECTIONC21_C20COEFFICIENTS—Offset |00000000h
610C0h"” on page 293

610C4h 4 “PIPEBWIDEGAMUTCOLORCORRECTIONC22COEFFICIENT—Offset 00000000h
610C4h” on page 294

61100h 4 “ADPA—Offset 61100h” on page 294 00040000h

61104h 4 “CRTIO_DFX—Offset 61104h” on page 297 00008000h

61110h 4 “PORT_HOTPLUG_EN—Offset 61110h” on page 298 00000020h

61114h 4 “PORT_HOTPLUG_STAT—Offset 61114h” on page 300 00000000h

61140h 4 “SDVOHDMIB—Offset 61140h” on page 305 00000018h

61154h 4 “"SDVOHDMIB—Offset 61140h” on page 305 00000000h

61160h 4 “HDMIC—Offset 61160h"” on page 310 00000018h

61164h 4 “DISPLAY_DIGITAL_PORT_HOT_PLUG_CONTROL_REGISTER—Offset 00000000h
61164h"” on page 314
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Table 12. Summary of Display Memory Mapped I/0 Registers—GTTMMADR_LSB

Offset Size Register ID—Description D‘f;fuue:t
61168h 4 “DV_DETERM—Offset 61168h” on page 317 00000000h
61170h 4 “VIDEO_DIP_CTL_B—Offset 61170h” on page 319 20200900h
61174h 4 “VIDEO_DIP_DATA_B—Offset 61174h” on page 320 00000000h
61178h 4 “VIDEO_DIP_GDCP_PAYLOAD_B—Offset 61178h” on page 321 00000000h
61190h 4 “MIPIA_PORT_CTRL—Offset 61190h” on page 321 00000000h
61194h 4 “MIPIA_TEARING_CTR—Offset 61194h” on page 327 00000000h
61198h 4 “DPA_PIX_GEN_CTRL—Offset 61198h"” on page 328 00000000h
611A0h 4 “MIPIA_AUTOPWG—Offset 611A0h” on page 329 00000000h
611B0Oh 4 “DPB_PIX_GEN_CTRL—Offset 611B0Oh” on page 329 00000000h
61200h 4 “PIPEA_PP_STATUS—Offset 61200h” on page 331 08000000h
61204h 4 “PIPEA_PP_CONTROL—Offset 61204h” on page 332 00000000h
61208h 4 “PIPEA_PP_ON_DELAYS—Offset 61208h” on page 334 00000000h
6120Ch 4 “PIPEA_PP_OFF_DELAYS—Offset 6120Ch” on page 335 00000000h
61210h 4 “PIPEA_PP_DIVISOR—Offset 61210h” on page 336 00270F04h
61230h 4 “PFIT_CONTROL—Offset 61230h” on page 337 20000000h
61234h 4 “PFIT_PGM_RATIOS—Offset 61234h” on page 339 00000000h
61238h 4 “"RESERVEDUSEDTOBEAUTOSCALINGRATIOSREADBACK—Offset 61238h” |[00000000h

on page 340
6123Ch 4 “RESERVEDUSEDTOBESCALINGINITIALPHASE—Offset 6123Ch” on 00000000h
page 341
61250h 4 “PIPEA_BLC_PWM_CLT2—Offset 61250h” on page 341 00000000h
61254h 4 “PIPEA_BLC_PWM_CTL—Offset 61254h” on page 343 00000000h
61260h 4 “PIPEA_BLM_HIST_CTL—Offset 61260h” on page 343 00000000h
61264h 4 “PIPEA_IMAGE_ENHANCEMENT_BIN_DATA_REGISTER—Offset 61264h” [00000000h
on page 345
61268h 4 “PIPEAHISTOGRAMTHRESHOLDGUARDBANDREGISTER—Offset 61268h” |00000000h
on page 346
61300h 4 “PIPEB_PP_STATUS—Offset 61300h” on page 347 08000000h
61304h 4 “PIPEB_PP_CONTROL—Offset 61304h” on page 349 00000000h
61308h 4 “PIPEB_PP_ON_DELAYS—Offset 61308h” on page 351 00000000h
6130Ch 4 “PIPEB_PP_OFF_DELAYS—Offset 6130Ch” on page 352 00000000h
61310h 4 “PIPEB_PP_DIVISOR—Offset 61310h” on page 353 00270F04h
61350h 4 “PIPEB_BLC_PWM_CLT2—Offset 61350h” on page 354 00000000h
61354h 4 “PIPEB_BLC_PWM_CTL—Offset 61354h” on page 355 00000000h
61360h 4 “PIPEB_BLM_HIST_CTL—Offset 61360h” on page 356 00000000h
61364h 4 “PIPEB_IMAGE_ENHANCEMENT_BIN_DATA_REGISTER—Offset 61364h” |00000000h
on page 358
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Table 12. Summary of Display Memory Mapped I/0 Registers—GTTMMADR_LSB

Offset Size Register ID—Description D\faf?uue:t

61368h 4 “PIPEBHISTOGRAMTHRESHOLDGUARDBANDREGISTER—Offset 61368h” [00000000h
on page 359

61700h 4 “MIPIC_PORT_CTRL—Offset 61700h” on page 360 00000000h
61704h 4 “MIPIC_TEARING_CTR—Offset 61704h” on page 361 00000000h
62000h 4 “"AUD_CONFIG_A—Offset 62000h” on page 362 00000000h
62010h 4 “AUD_MISC_CTRL_A—Offset 62010h"” on page 363 00000044h
62020h 4 “AUD_VID_DID—Offset 62020h"” on page 364 80862882h
62024h 4 “AUD_RID—Offset 62024h"” on page 365 00100000h
62028h 4 “AUD_CTS_ENABLE_A—Offset 62028h"” on page 366 00000000h
6204Ch 4 “AUD_PWRST—Offset 6204Ch” on page 367 00FFFFFFh
62050h 4 “AUD_HDMIW_HDMIEDID_A—Offset 62050h” on page 369 00000000h
62054h 4 “AUD_HDMIW_INFOFR_A—Offset 62054h"” on page 369 00000000h
6207Ch 4 “AUD_PORT_EN_HD_CFG—Offset 6207Ch"” on page 370 00077003h
62080h 4 “AUD_OUT_DIG_CNVT_A—Offset 62080h” on page 372 00000000h
62084h 4 “"AUD_OUT_STR_DESC_A—Offset 62084h"” on page 373 00000032h
62088h 4 “AUD_OUT_CH_STR—Offset 62088h"” on page 375 00000000h
620A8h 4 “"AUD_PINW_CONNLNG_LIST—Offset 620A8h" on page 376 00030202h
620ACh 4 “AUD_PINW_CONNLNG_SEL—Offset 620ACh” on page 377 00000000h
620B4h 4 “"AUD_CNTL_ST_A—Offset 620B4h” on page 378 00005400h
620C0h 4 “AUD_CNTL_ST2—O0ffset 620C0Oh” on page 379 00000000h
620D4h 4 “"AUD_HDMIW_STATUS—Offset 620D4h"” on page 381 00000000h
62100h 4 “AUD_CONFIG_B—Offset 62100h” on page 382 00000000h
62110h 4 “"AUD_MISC_CTRL_B—Offset 62110h” on page 383 00000044h
62128h 4 “AUD_CTS_ENABLE_B—Offset 62128h"” on page 384 00000000h
62150h 4 “AUD_HDMIW_HDMIEDID_B—Offset 62150h” on page 385 00000000h
62154h 4 “AUD_HDMIW_INFOFR_B—Offset 62154h” on page 386 00000000h
62180h 4 “"AUD_OUT_DIG_CNVT_B—Offset 62180h” on page 387 00000000h
62184h 4 “AUD_OUT_STR_DESC_B—Offset 62184h"” on page 388 00000032h
621B4h 4 “"AUD_CNTL_ST_B—Offset 621B4h” on page 389 00005400h
62F00h 4 “AUD_SSID_DBG—Offset 62F00h” on page 391 80860101h
62F04h 4 “"AUD_PWST1_DBG—Offset 62F04h” on page 391 00000COFh
62F08h 4 “AUD_OUT_STR_DESC_A_DBG—Offset 62F08h” on page 392 00000032h
62F0Ch 4 “"AUD_OUT_DIG_CNVT_A_DBG—Offset 62FOCh” on page 394 00000001h
62F14h 4 “AUD_PWST2_DBG—Offset 62F14h” on page 395 0000000Fh
62F18h 4 “"AUD_OUT_STR_DESC_B_DBG—Offset 62F18h” on page 396 00000032h
62F1Ch 4 “AUD_OUT_DIG_CNVT_B_DBG—Offset 62F1Ch” on page 398 00000001h
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Table 12. Summary of Display Memory Mapped I/0 Registers—GTTMMADR_LSB

Offset Size Register ID—Description D‘f;fuue:t
62F20h 4 “AUD_PORT_EN_B_DBG—Offset 62F20h” on page 400 00000003h
62F24h 4 “AUD_PWST3_DBG—Offset 62F24h” on page 401 00000003h
62F28h 4 “AUD_PORT_EN_C_DBG—Offset 62F28h"” on page 401 00000003h
62F2Ch 4 “AUD_PORT_EN_D_DBG—Offset 62F2Ch"” on page 403 00000003h
62F38h 4 “AUD_CHICKENBIT_REG—Offset 62F38h” on page 404 00000001h
62F40h 4 “AUD_OUT_DIG_CNVTA_DBG—Offset 62F40h” on page 405 00000000h
62F44h 4 “"AUD_OUT_DIG_CNVTB_DBG—Offset 62F44h” on page 406 00000000h
62F60h 4 “AUD_CNTL_ST_B_DBG—Offset 62F60h” on page 406 00000000h
62F64h 4 “AUD_HDMIW_INFOFR_B_DBG—Offset 62F64h” on page 407 00000000h
62F70h 4 “AUD_CNTL_ST_C_DBG—Offset 62F70h” on page 408 00000000h
62F74h 4 “AUD_HDMIW_INFOFR_C_DBG—Offset 62F74h” on page 409 00000000h
62F80h 4 “AUD_CNTL_ST_D_DBG—Offset 62F80h” on page 410 00000000h
62F84h 4 “AUD_HDMIW_INFOFR_D_DBG—Offset 62F84h"” on page 411 00000000h
62F88h 4 “AUD_CONFIG_DEFAULT2_REG_PORTB—Offset 62F88h"” on page 412 00000000h
62F8Ch 4 “AUD_CONFIG_DEFAULT2_REG_PORTC—Offset 62F8Ch” on page 413 00000000h
62F90h 4 “AUD_CONFIG_DEFAULT2_REG_PORTD—Offset 62F90h” on page 413 00000000h
62F94h 4 “AUD_MCTSA—Offset 62F94h” on page 414 00000000h
62F98h 4 “AUD_MCTSB—Offset 62F98h"” on page 414 00000000h
64100h 4 “DP_B—Offset 64100h” on page 415 00000018h
64110h 4 “DPB_AUX_CH_CTL—Offset 64110h” on page 417 00050000h
64114h 4 “DPB_AUX_CH_DATA1—0Offset 64114h"” on page 419 00000000h
64118h 4 “DPB_AUX_CH_DATA2—Offset 64118h"” on page 420 00000000h
6411Ch 4 “DPB_AUX_CH_DATA3—O0ffset 6411Ch” on page 421 00000000h
64120h 4 “DPB_AUX_CH_DATA4—Offset 64120h"” on page 421 00000000h
64124h 4 “DPB_AUX_CH_DATA5—0ffset 64124h"” on page 422 00000000h
64130h 4 “DP_AUX_CH_AKSV_HI—Offset 64130h” on page 423 00000000h
64134h 4 “DP_AUX_CH_AKSV_LO—Offset 64134h” on page 423 00000000h
64150h 4 “DPB_AUX_TST—Offset 64150h” on page 424 00000000h
64200h 4 “DP_C—Offset 64200h” on page 427 00000018h
64210h 4 “DPC_AUX_CH_CTL—Offset 64210h"” on page 429 00050000h
64214h 4 “DPC_AUX_CH_DATA1—Offset 64214h” on page 431 00000000h
64218h 4 “DPC_AUX_CH_DATA2—Offset 64218h" on page 432 00000000h
6421Ch 4 “DPC_AUX_CH_DATA3—0ffset 6421Ch” on page 433 00000000h
64220h 4 “DPC_AUX_CH_DATA4—Offset 64220h"” on page 433 00000000h
64224h 4 “DPC_AUX_CH_DATA5—0ffset 64224h"” on page 434 00000000h
64228h 4 “DPC_AUX_TST—Offset 64228h"” on page 434 00000000h
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Table 12. Summary of Display Memory Mapped I/0 Registers—GTTMMADR_LSB

Offset Size Register ID—Description D\faf?uue:t
65000h 4 “"STREAM_A_LPE_AUD_CONFIG—Offset 65000h” on page 436 00000280h
65008h 4 “"STREAM_A_LPE_AUD_CH_STATUS_0—Offset 65008h” on page 438 00000000h
6500Ch 4 “"STREAM_A_LPE_AUD_CH_STATUS_1—O0ffset 6500Ch” on page 439 00000000h
65010h 4 “"STREAM_A_LPE_AUD_HDMI_CTS_DP_MAUD—Offset 65010h” on 00000000h

page 440
65014h 4 “"STREAM_A_LPE_AUD_HDMI_N_DP_NAUD—Offset 65014h” on page 441|00000000h
65020h 4 “STREAM_A_LPE_AUD_BUFFER_CONFIG—Offset 65020h” on page 442 00000100h
65024h 4 “STREAM_A_LPE_AUD_BUF_CH_SWP—Offset 65024h” on page 442 00FAC688h
65040h 4 “STREAM_A_LPE_AUD_BUF_A_ADDR—Offset 65040h” on page 444 00000000h
65044h 4 “"STREAM_A_LPE_AUD_BUF_A_LENGTH—Offset 65044h” on page 445 00000000h
65048h 4 “STREAM_A_LPE_AUD_BUF_B_ADDR—Offset 65048h” on page 445 00000000h
6504Ch 4 “STREAM_A_LPE_AUD_BUF_B_LENGTH—Offset 6504Ch” on page 446 00000000h
65050h 4 “"STREAM_A_LPE_AUD_BUF_C_ADDR—Offset 65050h” on page 447 00000000h
65054h 4 “STREAM_A_LPE_AUD_BUF_C_LENGTH—Offset 65054h” on page 447 00000000h
65058h 4 “"STREAM_A_LPE_AUD_BUF_D_ADDR—Offset 65058h"” on page 448 00000000h
6505Ch 4 “STREAM_A_LPE_AUD_BUF_D_LENGTH—Offset 6505Ch” on page 449 00000000h
65060h 4 “"STREAM_A_LPE_AUD_CNTL_ST—Offset 65060h” on page 449 00000000h
65064h 4 “STREAM_A_LPE_AUD_HDMI_STATUS—Offset 65064h” on page 451 00000000h
65068h 4 “STREAM_A_LPE_AUD_HDMIW_INFOFR—Offset 65068h” on page 453 00000000h
65800h 4 “STREAM_B_LPE_AUD_CONFIG—Offset 65800h” on page 454 00000280h
65808h 4 “"STREAM_B_LPE_AUD_CH_STATUS_0—Offset 65808h” on page 456 00000000h
6580Ch 4 “STREAM_B_LPE_AUD_CH_STATUS_1—O0ffset 6580Ch” on page 457 00000000h
65810h 4 “"STREAM_B_LPE_AUD_HDMI_CTS_DP_MAUD—Offset 65810h"” on 00000000h
page 457

65814h 4 “"STREAM_B_LPE_AUD_HDMI_N_DP_NAUD—Offset 65814h"” on page 458 |00000000h
65820h 4 “STREAM_B_LPE_AUD_BUFFER_CONFIG—Offset 65820h” on page 459 00000100h
65824h 4 “STREAM_B_LPE_AUD_BUF_CH_SWP—Offset 65824h"” on page 460 00FAC688h
65840h 4 “STREAM_B_LPE_AUD_BUF_A_ADDR—Offset 65840h” on page 462 00000000h
65844h 4 “"STREAM_B_LPE_AUD_BUF_A_LENGTH—Offset 65844h"” on page 462 00000000h
65848h 4 “STREAM_B_LPE_AUD_BUF_B_ADDR—Offset 65848h"” on page 463 00000000h
6584Ch 4 “"STREAM_B_LPE_AUD_BUF_B_LENGTH—Offset 6584Ch” on page 464 00000000h
65850h 4 “STREAM_B_LPE_AUD_BUF_C_ADDR—Offset 65850h” on page 464 00000000h
65854h 4 “"STREAM_B_LPE_AUD_BUF_C_LENGTH—Offset 65854h” on page 465 00000000h
65858h 4 “STREAM_B_LPE_AUD_BUF_D_ADDR—Offset 65858h"” on page 466 00000000h
6585Ch 4 “STREAM_B_LPE_AUD_BUF_D_LENGTH—Offset 6585Ch” on page 467 00000000h
65860h 4 “STREAM_B_LPE_AUD_CNTL_ST—Offset 65860h” on page 467 00000000h
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Table 12. Summary of Display Memory Mapped I/0 Registers—GTTMMADR_LSB

Offset Size Register ID—Description D‘f:fuue:t
65864h 4 “STREAM_B_LPE_AUD_HDMI_STATUS—Offset 65864h” on page 469 00000000h
65868h 4 “STREAM_B_LPE_AUD_HDMIW_INFOFR—Offset 65868h"” on page 471 00000000h
70000h 4 “PIPEA_DSL—Offset 70000h” on page 472 00000000h
70004h 4 “PIPEA_SLC—Offset 70004h” on page 473 00000000h
70008h 4 “PIPEACONF—Offset 70008h” on page 474 00000000h
70010h 4 “PIPEAGCMAXRED—Offset 70010h” on page 480 00010000h
70014h 4 “"PIPEAGCMAXGREEN—Offset 70014h” on page 481 00010000h
70018h 4 “PIPEAGCMAXBLUE—Offset 70018h"” on page 482 00010000h
70024h 4 “PIPEASTAT—Offset 70024h” on page 483 00000000h
70028h 4 “DPFLIPSTAT—Offset 70028h"” on page 487 00000000h
7002Ch 4 “DPINVGTT—Offset 7002Ch” on page 491 00000000h
70030h 4 “DSPARB—Offset 70030h” on page 493 80008000h
70034h 4 “FW1—Offset 70034h” on page 494 3F8FOFOFh
70038h 4 “FW2—Offset 70038h"” on page 496 0BOFOFOFh
7003Ch 4 “FW3—Offset 7003Ch"” on page 497 00000000h
70040h 4 “PIPEAFRAMECOUNT—Offset 70040h” on page 498 00000000h
70044h 4 “PIPEAFLIPCOUNT—Offset 70044h” on page 499 00000000h
70048h 4 “PIPEAMSAMISC—Offset 70048h"” on page 500 00000000h
70050h 4 “DDL1—O0Offset 70050h” on page 501 00000000h
70054h 4 “DDL2—Offset 70054h” on page 502 00000000h
70060h 4 “DSPARB2—O0ffset 70060h” on page 504 00001111h
70064h 4 “DSPHOWM—Offset 70064h"” on page 505 00000000h
70068h 4 “"DSPHOWM1—O0Offset 70068h” on page 508 00000000h
70070h 4 “"FW4—Offset 70070h” on page 510 00040404h
70074h 4 “FW5—O0Offset 70074h” on page 511 04040404h
70078h 4 “FW6—Offset 70078h” on page 512 00000078h
7007Ch 4 “FW7—Offset 7007Ch” on page 513 040F040Fh
70080h 4 “CURACNTR—Offset 70080h” on page 514 00000000h
70084h 4 “CURABASE—Offset 70084h” on page 515 00000000h
70088h 4 “CURAPOS—Offset 70088h"” on page 517 00000000h
70090h 4 “CURAPALET_0—Offset 70090h” on page 518 00000000h
70094h 4 “CURAPALET_1—O0Offset 70094h” on page 519 00000000h
70098h 4 “CURAPALET_2—O0ffset 70098h"” on page 520 00000000h
7009Ch 4 “CURAPALET_3—O0ffset 7009Ch” on page 521 00000000h
700ACh 4 “CURALIVEBASE—Offset 700ACh” on page 522 00000000h
700C0h 4 “CURBCNTR—Offset 700C0h” on page 523 00000000h
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700C4h 4 “CURBBASE—Offset 700C4h” on page 524 00000000h
700C8h 4 “"CURBPOS—Offset 700C8h"” on page 526 00000000h
700D0h 4 “CURBPALET_0—Offset 700D0Oh” on page 528 00000000h
700D4h 4 “CURBPALET_1—O0ffset 700D4h"” on page 528 00000000h
700D8h 4 “CURBPALET_2—O0ffset 700D8h” on page 529 00000000h
700DCh 4 “CURBPALET_3—O0ffset 700DCh” on page 530 00000000h
700ECh 4 “"CURBLIVEBASE—Offset 700ECh” on page 531 00000000h
7017Ch 4 “"DSPAADDR—Offset 7017Ch” on page 533 00000000h
70180h 4 “"DSPACNTR—Offset 70180h” on page 534 00000000h
70184h 4 “DSPALINOFF—Offset 70184h"” on page 537 00000000h
70188h 4 “DSPASTRIDE—Offset 70188h” on page 538 00000000h
70194h 4 “"DSPAKEYVAL—Offset 70194h” on page 539 00000000h
70198h 4 “DSPAKEYMSK—Offset 70198h” on page 539 00000000h
7019Ch 4 “"DSPASURF—Offset 7019Ch” on page 540 00000000h
701A4h 4 “"DSPATILEOFF—Offset 701A4h” on page 541 00000000h
701ACh 4 “"DSPASURFLIVE—Offset 701ACh” on page 542 00000000h
70400h 4 “"CBR1—Offset 70400h” on page 543 00000000h
70404h 4 “CBR2—Offset 70404h” on page 546 00000000h
70408h 4 “CCBR—Offset 70408h"” on page 548 00000000h
7040Ch 4 “CBR3—Offset 7040Ch” on page 549 00000000h
70410h 4 “"SWF00—Offset 70410h” on page 551 00000000h
70414h 4 “"SWF01—Offset 70414h"” on page 551 00000000h
70418h 4 “"SWF02—Offset 70418h"” on page 552 00000000h
7041Ch 4 “"SWF03—O0ffset 7041Ch” on page 552 00000000h
70420h 4 “"SWF04—Offset 70420h” on page 553 00000000h
70424h 4 “"SWF05—0ffset 70424h"” on page 553 00000000h
70428h 4 “"SWF06—O0ffset 70428h"” on page 554 00000000h
7042Ch 4 “"SWF07—O0ffset 7042Ch” on page 554 00000000h
70430h 4 “"SWF08—O0ffset 70430h” on page 555 00000000h
70434h 4 “"SWF09—O0ffset 70434h"” on page 555 00000000h
70438h 4 “"SWFOA—Offset 70438h"” on page 556 00000000h
7043Ch 4 “"SWF0B—Offset 7043Ch” on page 556 00000000h
70440h 4 “"SWFOC—Offset 70440h” on page 557 00000000h
70444h 4 “"SWFOD—Offset 70444h” on page 557 00000000h
70448h 4 “SWFOE—Offset 70448h” on page 558 00000000h
7044Ch 4 “"SWFOF—Offset 7044Ch” on page 558 00000000h
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70450h 4 “CBR4—Offset 70450h” on page 559 00000000h
71000h 4 “PIPEB_DSL—Offset 71000h” on page 561 00000000h
71004h 4 “PIPEB_SLC—Offset 71004h” on page 562 00000000h
71008h 4 “PIPEBCONF—Offset 71008h” on page 563 00000000h
71010h 4 “PIPEBGCMAXRED—Offset 71010h” on page 566 00010000h
71014h 4 “PIPEBGCMAXGREEN—Offset 71014h” on page 567 00010000h
71018h 4 “PIPEBGCMAXBLUE—Offset 71018h"” on page 568 00010000h
71024h 4 “PIPEBSTAT—Offset 71024h” on page 569 00000000h
71040h 4 “PIPEBFRAMECOUNT—Offset 71040h” on page 573 00000000h
71044h 4 “PIPEBFLIPCOUNT—Offset 71044h” on page 574 00000000h
71048h 4 “PIPEBMSAMISC—Offset 71048h” on page 574 00000000h
7117Ch 4 “"DSPBADDR—Offset 7117Ch"” on page 575 00000000h
71180h 4 “"DSPBCNTR—Offset 71180h"” on page 577 01000000h
71184h 4 “DSPBLINOFFSET—Offset 71184h” on page 579 00000000h
71188h 4 “DSPBSTRIDE—Offset 71188h” on page 580 00000000h
71194h 4 “"DSPBKEYVAL—Offset 71194h"” on page 581 00000000h
71198h 4 “DSPBKEYMSK—Offset 71198h"” on page 582 00000000h
7119Ch 4 “"DSPBSURF—Offset 7119Ch” on page 582 00000000h
711A4h 4 “DSPBTILEOFF—Offset 711A4h” on page 583 00000000h
711ACh 4 “"DSPBSURFLIVE—Offset 711ACh” on page 584 00000000h
71200h 4 “DSPBFLPQSTAT—Offset 71200h” on page 585 00000000h
71400h 4 “VGACNTRL—Offset 71400h” on page 586 00000000h
71410h 4 “"SWF10—O0ffset 71410h” on page 589 00000000h
71414h 4 “"SWF11—Offset 71414h"” on page 590 00000000h
71418h 4 “"SWF12—Offset 71418h"” on page 590 00000000h
7141Ch 4 “SWF13—0ffset 7141Ch"” on page 591 00000000h
71420h 4 “"SWF14—Offset 71420h"” on page 591 00000000h
71424h 4 “"SWF15—O0ffset 71424h"” on page 592 00000000h
71428h 4 “"SWF16—O0ffset 71428h"” on page 592 00000000h
7142Ch 4 “SWF17—0ffset 7142Ch"” on page 593 00000000h
71430h 4 “SWF18—O0ffset 71430h"” on page 593 00000000h
71434h 4 “"SWF19—Offset 71434h"” on page 594 00000000h
71438h 4 “"SWF1A—Offset 71438h"” on page 594 00000000h
7143Ch 4 “SWF1B—Offset 7143Ch” on page 595 00000000h
71440h 4 “"SWF1C—Offset 71440h” on page 595 00000000h
71444h 4 “"SWF1D—Offset 71444h” on page 596 00000000h
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71448h 4 “"SWF1E—Offset 71448h” on page 596 00000000h
7144Ch 4 “"SWF1F—Offset 7144Ch"” on page 597 00000000h
72180h 4 “"SPACNTR—Offset 72180h” on page 597 00000000h
72184h 4 “SPALINOFF—Offset 72184h"” on page 600 00000000h
72188h 4 “SPASTRIDE—Offset 72188h"” on page 601 00000000h
7218Ch 4 “SPAPOS—Offset 7218Ch” on page 601 00000000h
72190h 4 “SPASIZE—Offset 72190h” on page 602 00000000h
72194h 4 “SPAKEYMINVAL—Offset 72194h” on page 603 00000000h
72198h 4 “SPAKEYMSK—Offset 72198h” on page 604 00000000h
7219Ch 4 “SPASURF—Offset 7219Ch"” on page 605 00000000h
721A0h 4 “"SPAKEYMAXVAL—Offset 721A0h” on page 606 00000000h
721A4h 4 “SPATILEOFF—Offset 721A4h” on page 607 00000000h
721A8h 4 “"SPACONTALPHA—Offset 721A8h"” on page 608 00000000h
721ACh 4 “SPALIVESURF—Offset 721ACh” on page 609 00000000h
721D0h 4 “"SPACLRCO—Offset 721D0h” on page 610 01000000h
721D4h 4 “SPACLRC1—Offset 721D4h"” on page 611 00000080h
721EOh 4 “"SPAGAMC5—O0ffset 721EOh” on page 612 00COCOCOh
721E4h 4 “SPAGAMC4—Offset 721E4h” on page 613 00808080h
721E8h 4 “"SPAGAMC3—O0ffset 721E8h” on page 613 00404040h
721ECh 4 “SPAGAMC2—O0ffset 721ECh” on page 614 00202020h
721F0h 4 “"SPAGAMC1—O0Offset 721FOh” on page 615 00101010h
721F4h 4 “SPAGAMCO—Offset 721F4h” on page 615 00080808h
72280h 4 “"SPBCNTR—Offset 72280h” on page 616 00000000h
72284h 4 “SPBLINOFF—Offset 72284h"” on page 619 00000000h
72288h 4 “SPBSTRIDE—Offset 72288h"” on page 619 00000000h
7228Ch 4 “SPBPOS—Offset 7228Ch"” on page 620 00000000h
72290h 4 “"SPBSIZE—Offset 72290h” on page 621 00000000h
72294h 4 “SPBKEYMINVAL—Offset 72294h"” on page 622 00000000h
72298h 4 “SPBKEYMSK—Offset 72298h"” on page 623 00000000h
7229Ch 4 “SPBSURF—Offset 7229Ch” on page 624 00000000h
722A0h 4 “SPBKEYMAXVAL—Offset 722A0h"” on page 625 00000000h
722A4h 4 “SPBTILEOFF—Offset 722A4h” on page 626 00000000h
722A8h 4 “"SPBCONTALPHA—Offset 722A8h"” on page 627 00000000h
722ACh 4 “SPBLIVESURF—Offset 722ACh” on page 628 00000000h
722D0h 4 “"SPBCLRCO—Offset 722D0h” on page 629 01000000h
722D4h 4 “SPBCLRC1—Offset 722D4h"” on page 630 00000080h
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722EOh 4 “SPBGAMC5—O0ffset 722E0h” on page 631 00COCO0COh
722E4h 4 “SPBGAMC4—Offset 722E4h"” on page 632 00808080h
722E8h 4 “"SPBGAMC3—O0ffset 722E8h” on page 632 00404040h
722ECh 4 “SPBGAMC2—Offset 722ECh” on page 633 00202020h
722F0h 4 “"SPBGAMC1—Offset 722FOh” on page 634 00101010h
722F4h 4 “SPBGAMCO—Offset 722F4h” on page 634 00080808h
72380h 4 “SPCCNTR—Offset 72380h” on page 635 00000000h
72384h 4 “SPCLINOFF—Offset 72384h” on page 638 00000000h
72388h 4 “SPCSTRIDE—Offset 72388h"” on page 638 00000000h
7238Ch 4 “SPCPOS—Offset 7238Ch"” on page 639 00000000h
72390h 4 “SPCSIZE—Offset 72390h” on page 640 00000000h
72394h 4 “SPCKEYMINVAL—Offset 72394h” on page 641 00000000h
72398h 4 “SPCKEYMSK—Offset 72398h” on page 642 00000000h
7239Ch 4 “SPCSURF—Offset 7239Ch” on page 643 00000000h
723A0h 4 “"SPCKEYMAXVAL—Offset 723A0h"” on page 644 00000000h
723A4h 4 “SPCTILEOFF—Offset 723A4h” on page 645 00000000h
723A8h 4 “SPCCONTALPHA—Offset 723A8h"” on page 646 00000000h
723ACh 4 “SPCLIVESURF—Offset 723ACh” on page 647 00000000h
723D0h 4 “SPCCLRCO—Offset 723D0h” on page 648 01000000h
723D4h 4 “SPCCLRC1—Offset 723D4h"” on page 649 00000080h
723EO0h 4 “SPCGAMC5—O0ffset 723E0h” on page 650 00COCO0COh
723E4h 4 “SPCGAMC4—Offset 723E4h"” on page 651 00808080h
723E8h 4 “SPCGAMC3—Offset 723E8h"” on page 651 00404040h
723ECh 4 “SPCGAMC2—Offset 723ECh” on page 652 00202020h
723F0h 4 “"SPCGAMC1—O0Offset 723F0h” on page 653 00101010h
723F4h 4 “SPCGAMCO0—Offset 723F4h” on page 653 00080808h
72414h 4 “"SWF30—O0Offset 72414h"” on page 654 00000000h
72418h 4 “SWF31—0ffset 72418h"” on page 655 00000000h
7241Ch 4 “SWF32—0ffset 7241Ch"” on page 655 00000000h
72480h 4 “SPDCNTR—Offset 72480h"” on page 656 00000000h
72484h 4 “SPDLINOFF—Offset 72484h” on page 658 00000000h
72488h 4 “SPDSTRIDE—Offset 72488h"” on page 659 00000000h
7248Ch 4 “SPDPOS—Offset 7248Ch"” on page 659 00000000h
72490h 4 “SPDSIZE—Offset 72490h” on page 660 00000000h
72494h 4 “"SPDKEYMINVAL—Offset 72494h"” on page 661 00000000h
72498h 4 “SPDKEYMSK—Offset 72498h"” on page 662 00000000h
Datasheet 275




intel.

Table 12. Summary of Display Memory Mapped I/0 Registers—GTTMMADR_LSB

Offset Size Register ID—Description D:;?uue:t
7249Ch 4 “"SPDSURF—Offset 7249Ch"” on page 663 00000000h
724A0h 4 “"SPDKEYMAXVAL—Offset 724A0h” on page 664 00000000h
724A4h 4 “SPDTILEOFF—Offset 724A4h” on page 665 00000000h
724A8h 4 “SPDCONTALPHA—Offset 724A8h"” on page 666 00000000h
724ACh 4 “SPDLIVESURF—Offset 724ACh” on page 667 00000000h
724D0h 4 “SPDCLRCO—Offset 724D0h” on page 668 01000000h
724D4h 4 “"SPDCLRC1—Offset 724D4h” on page 669 00000080h
724E0h 4 “"SPDGAMC5—O0ffset 724E0h” on page 670 00COCO0COh
724E4h 4 “"SPDGAMC4—Offset 724E4h” on page 671 00808080h
724E8h 4 “"SPDGAMC3—O0ffset 724E8h"” on page 671 00404040h
724ECh 4 “"SPDGAMC2—O0ffset 724ECh"” on page 672 00202020h
724F0h 4 “SPDGAMC1—Offset 724F0h” on page 673 00101010h
724F4h 4 “"SPDGAMCO0—Offset 724F4h” on page 673 00080808h
73000h 4 “PCSRC—Offset 73000h” on page 674 00000000h
73004h 4 “PCSTAT—Offset 73004h” on page 676 00000000h
73008h 4 “PCSRC2—Offset 73008h” on page 678 00000000h
7300Ch 4 “PCSTAT2—Offset 7300Ch” on page 680 00000000h

3.4.1 CRCCTRLREDB—Offset 61050h
Pipe B CRC Color Control Register (Red)
Access Method
'("gilz’gj g"zeg“it"sr)y Mapped 1/0O Register CRCCTRLREDB: [GTTMMADR_LSB + 2BF20h] + 61050h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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Bit Default Description
Range | & Access P
ENABLE_COLOR_CHANNEL_CRC: After being enabled for the first time,
31 0b you need to wait for two VBLANK events for a valid CRC result. After that, a
RW CRC will be generated each frame. 0 = CRC Calculations are disabled 1 =
CRC Calculations are enabled
CRC_SOURCE_SELECT: These bits select the source of the data to put into
the CRC logic. 0000: Pipe B (Not available when DisplayPort or TV is enabled
on this pipe) [DevVLVP] 0001: sDVOB/HDMIB (30 bit format. Only select
when HDMIB is set to pipe B) [DevVLVP] 0010: sDVOC/HDMIC (30 bit
format. Only select when HDMIC is set to pipe B) [DevVLVP] 0011:
30:27 0b DisplayPort D (40 bit format) [DevCTG] 0100: TV Encoder outputs (30 bit
’ RW format) 0101: TV filter outputs (30 bit format) 0110: DisplayPort B (40 bit
format) [DevCTG, DevCDV, DevVLVP] 0111: DisplayPort C (40 bit format)
[DevCTG, DevCDV, DevVLVP] 1000: Audio DP (Audio for DisplayPort
(pcdclk). Only select when Audio is on DisplayPort on Pipe B) [DevVLVP]
1001: Audio HDMI (Audio for HDMI (dotclock) Only select when Audio is on
HDMI on Pipe B) Others: Reserved
26:23 0b RESERVED: Write as zero
RW
EXPECTED_CRC_VALUE: Expected CRC Value for the Color Channel. This is
22:0 Ob the value used to generate the CRC error status and interrupt. Resultant CRC
' RW values are compared to this register after the completion of a CRC
calculation. The status bit is in the PIPEBSTAT register.

3.4.2 CRCCTRLGREENB—Offset 61054h

Pipe B CRC Color Control Register

Access Method

Type: Memory Mapped 1I/0 Register

(Size: 32 bits)

CRCCTRLGREENB: [GTTMMADR_LSB + 2BF20h] + 61054h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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Bit Default Description
Range | & Access P
31:23 0b RESERVED: Write as zero
RW
EXPECTED_CRC_VALUE: Expected CRC Value for the Color Channel. This is
22:0 0b the value used to generate the CRC error status and interrupt. Resultant CRC
' RW values are compared to this register after the completion of a CRC
calculation. The status bit is in the PIPEBSTAT register.

3.4.3

Type: Memory Mapped I/O Register

(Size: 32 bits)

CRCCTRLBLUEB—Offset 61058h
Pipe B CRC Color Control Register
Access Method

CRCCTRLBLUEB: [GTTMMADR_LSB + 2BF20h] + 61058h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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Bit Default Description
Range | & Access P
31:23 0b RESERVED: Write as zero
RW
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Bit Default
Range | & Access

Description

0b

22:0 RW

EXPECTED_CRC_VALUE: Expected CRC Value for the Color Channel. This is
the value used to generate the CRC error status and interrupt. Resultant CRC
values are compared to this register after the completion of a CRC
calculation. The status bit is in the PIPEBSTAT register.

3.4.4 CRCCTRLALPHAB—Offset 6105Ch

Pipe B CRC Color Control Register

Access Method

Type: Memory Mapped I/O Register
(Size: 32 bits)

CRCCTRLALPHAB: [GTTMMADR_LSB + 2BF20h] + 6105Ch

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

31 28

00O0O0OO0O0O

24 20 16 12 8 4 0

0/j0 0 0O O|OOOO|OO0OOOOOOOOOOOOOODO

RESERVED

EXPECTED_CRC_VALUE

Bit Default
Range | & Access

Description

31:23 Ob RESERVED: Write as zero
RW
EXPECTED_CRC_VALUE: Expected CRC Value for the Color Channel. This is
22:0 Ob the value used to generate the CRC error status and interrupt. Resultant CRC
' RW values are compared to this register after the completion of a CRC

calculation. The status bit is in the PIPEBSTAT register.

3.4.5 CRCRESREDB—Offset 61060h

Pipe B CRC Result

Access Method

Type: Memory Mapped I/O Register
(Size: 32 bits)

Datasheet

Register

CRCRESREDB: [GTTMMADR_LSB + 2BF20h] + 61060h
GTTMMADR_LSB Type: PCI Configuration Register (Size: 32

bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h
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Default: 00000000h
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Bit Default Description
Range | & Access P
31:23 0b RESERVED: Read only
RO
COLOR_CHANNEL_CRC_RESULT_VALUE: This field contains the resultant
22:0 0b CRC value for the Color Channel at the end of a frame. A status bit can be
' RO used as an indication that the data is the valid result of a CRC calculation.

The result of a CRC on an empty frame will be 7FFFFFh.

3.4.6 CRCRESGREENB—Offset 61064h

Pipe B CRC Result Register

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

CRCRESGREENB: [GTTMMADR_LSB + 2BF20h] + 61064h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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RESERVED

COLOR_CHANNEL_CRC_RESULT_VALU

Bit Default

Range | & Access Description

Ob RESERVED: Read only

31:23 RO

COLOR_CHANNEL_CRC_RESULT_VALUE: This field contains the resultant
0b CRC value for the Color Channel at the end of a frame. A status bit can be

22:0 RO used as an indication that the data is the valid result of a CRC calculation.

The result of a CRC on an empty frame will be 7FFFFFh.

3.4.7 CRCRESBLUEB—Offset 61068h
Pipe B CRC Result Register
Access Method
Type: Memory Mapped 1/0 Register CRCRESBLUEB: [GTTMMADR_LSB + 2BF20h] + 61068h

(Size: 32 bits)

Datasheet

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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RESERVED

COLOR_CHANNEL_CRC_RESULT_VALUE

Bit Default

Range | & Access Description

Ob RESERVED: Read only

31:23 RO

COLOR_CHANNEL_CRC_RESULT_VALUE: This field contains the resultant
0b CRC value for the Color Channel at the end of a frame. A status bit can be
RO used as an indication that the data is the valid result of a CRC calculation.
The result of a CRC on an empty frame will be 7FFFFFh.

22:0

3.4.8 CRCRESALPHAB—Offset 6106Ch
Pipe B CRC Result Register
Access Method
(Tgiggf _,':"zert‘)“i?g Mapped 1/O Register CRCRESALPHAB: [GTTMMADR_LSB + 2BF20h] + 6106Ch

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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RESERVED

COLOR_CHANNEL_CRC_RESULT_VALU

Bit Default

Range | & Access Description

Ob RESERVED: Read only

31:23 RO

COLOR_CHANNEL_CRC_RESULT_VALUE: This field contains the resultant
0b CRC value for the Color Channel at the end of a frame. A status bit can be

22:0 RO used as an indication that the data is the valid result of a CRC calculation.

The result of a CRC on an empty frame will be 7FFFFFh.

3.4.9 CRCCTRLRESIDUE2B—Offset 61070h
Pipe B CRC Color Control Register
Access Method
Type: Memory Mapped I/0 Register CRCCTRLRESIDUE2B: [GTTMMADR_LSB + 2BF20h] + 61070h

(Size: 32 bits)

Datasheet

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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RESERVED

EXPECTED_CRC_VALUE
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Bit Default

Range | & Access Description

0b RESERVED: Write as zero

31:23 RW

EXPECTED_CRC_VALUE: Expected CRC Value for the Color Channel. This is
0b the value used to generate the CRC error status and interrupt. Resultant CRC
RW values are compared to this register after the completion of a CRC
calculation. The status bit is in the PIPEBSTAT register.

22:0

3.4.10 CRCRESRESIDUAL2B—Offset 61080h
Pipe B CRC Result Register
Access Method

(Tglg: g"zeg“igsr;/ Mapped 1/0 Register CRCRESRESIDUAL2B: [GTTMMADR_LSB + 2BF20h] + 61080h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

31 28 24 20 16 12 8 4 0

000O0OO0OO0OOOOOOOOOOOOOOOOOOO0OOCO|O0O0O0OO

RESERVED

COLOR_CHANNEL_CRC_RESULT_VALUE

Bit Default

Range | & Access Description

0b RESERVED: Read only

31:23 RO

COLOR_CHANNEL_CRC_RESULT_VALUE: This field contains the resultant
Ob CRC value for the Color Channel at the end of a frame. A status bit can be
RO used as an indication that the data is the valid result of a CRC calculation.
The result of a CRC on an empty frame will be 7FFFFFh.

22:0
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3.4.11 PSRCTLB—Offset 61090h

Pipe B Panel Self Refresh Control

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

PSRCTLB: [GTTMMADR_LSB + 2BF20h] + 61090h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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Bit Default Description
Range | & Access P
31:24 0b RESERVED: Reserved.
RW
b IDENTICAL_FRAME_THRESHOLD: : Number of identical frames that
23:16| RW display controller needs to exceed in order to transition to PSR active state in
HW timer mode
15:11) 0b DPLLB_POWER_DOWN_DELAY: programmable delay from main link
’ RW powerdown to DPLLB powerdown. The delay is in humber of cdclk clocks.
b DOUBLE_FRAMES_IN_PSR_ACTIVE_ENTRY: . If asserted, HW will send
10 RW two frames with same SDP active setting when entry PSR active state. This
bit is set if the vertical blanking time is less than 330us.
SOURCE_TRANSMITTER_STATE_IN_PSR_ACTIVE: . If asserted, HW will
ob keep transmitter active during PSR active state and sends only idle symbols.
9 RW If deasserted, HW will turn off transmitter during PSR active state. Display

driver will keep this bit consistent with Source transmitter state in PSR active
bit in DPCD register of the sink.

Datasheet
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Bit Default Description
Range | & Access
PSR_ACTIVE_ENTRY: This bit is only valid in PSR_mode is SW timer mode.
g Ob If it is asserted, HW will transition into PSR_active state. If it is deasserted,
RW HW will transition to PSR_inactive state. SW should not set or clear this bit
more than once within one vblank period.
PSR_SINGLE_FRAME_UPDATE: In PSR SW or HW mode, SW set this bit
before writing registers for a flip. After HW finishes single frame update, it
goes back to PSR active ? no RFB state. SW driver may send new single
- Ob frame update request. Programming note: Reading this bit is updated at the
RW next vblank. Writing this bit to 1 will cause PSR FSM to perform single frame
update automatically, no vblank is required. When single frame update is
done, it will automatically go back to PSR active ? no RFB update.
61094[2:0] = 3b011.
6:5 0b RESERVED_1: Reserved.
' RW
PSR_MODE: b011-111: reserved. b010: PSR with HW timer. HW timer
decides PSR active entry point. PSR active state exits upon MMIO write
registers that may change the frame buffer. bO01: PSR with SW timer. In this
409 Ob mode, SW will keep track of idle frames and buffer modification in the driver
' RW and explicitly specify the entry and exit PSR active state point. b000: PSR
manual (debug) mode. All of PSR state transitions and SDP content is
managed by SW driver. SW is responsible to change SDP content for every
frame with appropriate values to keep PSR panel in synchronized states.
PSR_RESET: If assert all PSR functions are reset back to PSR inactive state.
1 Ob When it needs to resynchronize source and sync, SW writes 0x2 to DPCD
RW register 600h and to this bit to get system back to PSR active states. This bit
is self clear.
o Ob PSR_ENABLE: Panel Self-refresh is enabled. When it is asserted PSR is
RW enabled and operate in one of the mode that specified by PSR mode.

3.4.12 PSRSTATB—Offset 61094h

Pipe B PSR status register

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

PSRSTATB: [GTTMMADR_LSB + 2BF20h] + 61094h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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3.4.13

Datasheet
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Bit Default Description
Range | & Access P
DISPLAY_LOCAL_STANDBY_STATE: :00: DO idle state, fetch frame
31:30 0b buffer from system memory 01: DOil not defined in VLVP 02: D0i2 PSR is
’ RO active, display controller is trunk gated 03: DO0i3 PSR is active, display
controller is power gated
29:24 Ob RESERVED: Reserved.
RO
23:16 Ob REPEAT_FRAME_COUNTER: : Number of identical frames has been sent
’ RO by display controller. Value is not roll over at 255.
Ob RESERVED_1: Reserved.
15:9
RO
8 0b SDP_SENT: it indicates if SDP packet has been sent in current frame.
RO
PSR_IN_TRANSITION: There is a period that source already committed to
7 0b PSR active but sink did not. SW should not change the source state at this
RO time but wait until this status bit is clear. The wait time should in the range of
120-250us in the worst case.
a Ob RESERVED_2: Reserved.
RO
PSR_LAST_STATE: indicate last source state that VLVP PSR state machine
5.3 Ob were in (debug) 000: PSR_disabled 001: PSR_inactive 010:
' RO PSR_transition_to_active 011: PSR_active no RFB update 100: PSR_active
single frame update 101: PSR_exit
PSR_CURRENT_STATE: indicate current source state that VLVP PSR state
2:0 Ob machine are in 000: PSR_disabled 001: PSR_inactive 010:
' RO PSR_transition_to_active 011: PSR_active no RFB update 100: PSR_active
single frame update 101: PSR_exit

PSRCRC1B—Offset 61098h

Pipe B PSR CRC1 register

Access M

ethod
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Type: Memory Mapped I/O Register

(Size: 32 bits)

PSRCRC1B: [GTTMMADR_LSB + 2BF20h] + 61098h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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Bit Default Description
Range | & Access P
Ob CRC_VALUE_BITS_15_0_OF_R_COMPONENT: crc values bits 15 to 0 of
31:16
RO Red component
. 0b RESERVED: Reserved.
15:1
RO
o 0b CRC_VALID: CRC calculation complete and valid for previous frame.
RO

3.4.14 PSRCRC2B—Offset 6109Ch

Pipe B PSR CRC2 register

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

PSRCRC2B: [GTTMMADR_LSB + 2BF20h] + 6109Ch

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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intel.

4 0

CRC_VALUE_BITS_15_0_OF_B_COMPONENT

CRC_VALUE_BITS_15_0_OF_G_COMPONENT

Bit Default
Range | & Access

Description

31:16 0b CRC_VALUE_BITS_15_0_OF_B_COMPONENT: crc values bits 15 to 0 of
’ RO blue component
15:0 0Ob CRC_VALUE_BITS_15_0_OF_G_COMPONENT: crc values bits 15 to 0 of
’ RO green component

3.4.15 VSCSDPB—Offset 610A0h

Pipe B VSC SDP register

Access Method

Type: Memory Mapped 1I/0 Register
(Size: 32 bits)

VSCSDPB: [GTTMMADR_LSB + 2BF20h] + 610A0h

GTTMMADR_LSB Type: PCI Configuration Register (Siz
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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3.4.16

Bit Default Description
Range | & Access P
SDP_SEND_FREQUENCY: 00: off, not sending 01: send one every frame
ob 10: send once 11: reserved Programming note: This field shall be
31:30 RW programmed either send once or send one every frame when SW driver sets
PSR active entry bit. When PSR is enabling this field is ignored. One SDP is
sent in every frame until source is in PSR active state
29:16 0b RESERVED: Reserved.
RW
Ob DB1: Programmed by display driver in manual mode, auto-generate by
15:8 . K
RW display controller in all other modes
ob DBO: Bits 7:4: Stereo Interface Method Specific Parameter Bits 3:0: Stereo
7:0 RW Interface Method Code. This field is programmed by display driver for stereo

display configuration

PIPEBWIDEGAMUTCOLORCORRECTIONCO1_COOCOEFFICIENT
S—Offset 610BOh

When color correction matrix enable bit is set in PIPEBCONF register, each of pixels in
the pipe is multiplied with this matrix. Color matrix is used to convert pixels from one
RGB color space to another RGB color space. There are many applications for the use of
this matrix like gamut mapping between 72 percent color gamut to 92 percent color
gamut. Each coefficient is a 12-bit signed fixed-point number. The application of
coefficients are as follows:

Access Method

Type: Memory Mapped I/0O Register

(Size: 32 bits)

290

PIPEBWIDEGAMUTCOLORCORRECTIONCO1_COOCOEFFICIE
NTS: [GTTMMADR_LSB + 2BF20h] + 610B0h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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Bit Default Description
Range | & Access P
31:28 lgvbil RESERVED: Reserved.
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Bit Default

Range | & Access Description

0b CO1_COEFFICIENT: 12-bit 2 s complement signed value that is

276 RW programmed for linea. The range of the value can be from -1.999 to +1.999.
15:12) Ob RESERVED_1: Reserved.
RW
11:0 Ob COO_COEFFICIENT: 12-bit 2 s complement signed value that is

RW programmed for linea. The range of the value can be from -1.999 to +1.999.

3.4.17 PIPEBWIDEGAMUTCOLORCORRECTIONCO2COEFFICIENT—
Offset 610B4h

Refer to the description of register
PIPEBWIDEGAMUTCOLORCORRECTIONCO1_COOCOEFFICIENTS.

Access Method

Type: Memory Mapped 1I/0 Register PIPEBWIDEGAMUTCOLORCORRECTIONCO2COEFFICIENT:
(Size: 32 bits) [GTTMMADR_LSB + 2BF20h] + 610B4h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

31 28 24 20 16 12 8 4 0

000O0O0OOOOOOOOO0OOOOOOOOOOOOOOOO0O0O0OO

RESERVED

CO02_COEFFICIENT

Bit Default

Range | & Access Description

Ob RESERVED: Reserved.
RW

Ob CO02_COEFFICIENT: 12-bit 2 s complement signed value that is
RW programmed for linea. The range of the value can be from -1.999 to +1.999.

31:12

3.4.18 PIPEBWIDEGAMUTCOLORCORRECTIONC11_C10COEFFICIENT
S—Offset 610B8h

Refer to the description of register
PIPEBWIDEGAMUTCOLORCORRECTIONCO1_COOCOEFFICIENTS.

Access Method
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Type: Memory Mapped I/O Register

(Size: 32 bits)

PIPEBWIDEGAMUTCOLORCORRECTIONC11_C10COEFFICIE
NTS: [GTTMMADR_LSB + 2BF20h] + 610B8h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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Bit Default Description
Range | & Access P
31:28 0b RESERVED: Reserved.
RW
27:16 Ob C11_COEFFICIENT: 12-bit 2 s complement signed value that is
' RW programmed for linea. The range of the value can be from -1.999 to +1.999.
15:12 Ob RESERVED_1: Reserved.
RW
11:0 0b C10_COEFFICIENT: 12-bit 2 s complement signed value that is
' RW programmed for linea. The range of the value can be from -1.999 to +1.999.

3.4.19 PIPEBWIDEGAMUTCOLORCORRECTIONC12COEFFICIENT—
Offset 610BCh

Refer to the description of register
PIPEBWIDEGAMUTCOLORCORRECTIONCO1_COOCOEFFICIENTS.

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

PIPEBWIDEGAMUTCOLORCORRECTIONC12COEFFICIENT:
[GTTMMADR_LSB + 2BF20h] + 610BCh

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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Bit Default Description
Range | & Access P
31:12) 0b RESERVED: Reserved.
RW
11:0 0b C12_COEFFICIENT: 12-bit 2 s complement signed value that is

' RW programmed for linea. The range of the value can be from -1.999 to +1.999.

PIPEBWIDEGAMUTCOLORCORRECTIONC21_C20COEFFICIENT
S—Offset 610COh

Refer to the description of register
PIPEBWIDEGAMUTCOLORCORRECTIONCO1_COOCOEFFICIENTS.

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

Datasheet

PIPEBWIDEGAMUTCOLORCORRECTIONC21_C20COEFFICIE
NTS: [GTTMMADR_LSB + 2BF20h] + 610C0Oh

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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Bit Default Description
Range | & Access p
31:28 0b RESERVED: Reserved.
RW
27:16 Ob C21_COEFFICIENT: 12-bit 2 s complement signed value that is
’ RW programmed for linea. The range of the value can be from -1.999 to +1.999.
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3.4.21

Bit Default

Range |& Access Description

Ob RESERVED_1: Reserved.
RW

0b C20_COEFFICIENT: 12-bit 2 s complement signed value that is
RW programmed for linea. The range of the value can be from -1.999 to +1.999.

15:12

PIPEBWIDEGAMUTCOLORCORRECTIONC22COEFFICIENT—
Offset 610C4h

Refer to the description of register
PIPEBWIDEGAMUTCOLORCORRECTIONCO1_COOCOEFFICIENTS.

Access Method

Type: Memory Mapped 1I/0 Register PIPEBWIDEGAMUTCOLORCORRECTIONC22COEFFICIENT:

(Size: 32 bits)

[GTTMMADR_LSB + 2BF20h] + 610C4h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)

GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

31 28 24 20 16 12 8 4 0
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RESERVED

C22_COEFFICIENT

Bit Default

Range | & Access Description

0b RESERVED: Reserved.
RW

0b C22_COEFFICIENT: 12-bit 2 s complement signed value that is
RW programmed for linea. The range of the value can be from -1.999 to +1.999.

31:12

3.4.22 ADPA—Offset 61100h
Analog Display Port Register CRT port control (dprrega.v adp_Q)
Access Method

Type: Memory Mapped 1/0 Register ADPA: [GTTMMADR_LSB + 2BF20h] + 61100h

(Size: 32 bits)

294

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h
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Default: 00040000h
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Bit Default Description
Range | & Access P
Analog_DisplayPort_Enable: Project: All Default Value: Ob This bit
ob enables or disables the analog port CRT DAC and syncs outputs. Value Name
31 RW Description Project Ob Disable Disable the analog port DAC and disable
output of syncs All 1b Enable Enable the analog port DAC and enable output
of syncs All
b Pipe_Select: Project: All Default Value: Ob Determines which pipe output
30 will feed this DAC port. Value Name Description Project Ob Pipe A Pipe A All
RW . ;
1b Pipe B Pipe B All
29:26 Ob Reserved: Project: All Format:
RW
CRT_Hot_Plug_Detection_Channel_Status: Project: All AccessType:
Read Only Default Value: 00b These bits are set when a CRT hot plug or
unplug event has been detected and indicate which color channels were
25:24 0b attached. Write a one to these bits to clear the status. The rising or falling
’ RO edges of these bits are ORed together to go to the main ISR CRT hot plug
register bit. Value Name Description Project 00b None No channels attached
All 01b Blue Blue channel only is attached All 10b Green Green channel only
is attached All 11b Both Both blue and green channel attached All
CRT_Hot_Plug_Detection_Enable: Project: All Default Value: Ob Hot plug
ob detection is used to set status bits or an interrupt on the connection or
23 RW disconnection of a CRT to the analog display port. Value Name Description
Project Ob Disable CRT hot plug detection is disabled All 1b Enable CRT hot
plug detection is enabled All
CRT_Hot_Plug_Circuit_Activation_Period: Project: All Default Value: 0b
2 Ob This bit sets the activation period for the CRT hot plug circuit. Value Name
RW Description Project Ob 64 cdclk 64 cdclk periods All 1b 128 cdclk 128 cdclk
periods All
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Bit Default Description
Range | & Access
CRT_Hot_Plug_Detect_Warmup_Time: Project: All Default Value: Ob
21 Ob This bit sets the warm up time for the CRT hot plug circuit. Value Name
RW Description Project Ob 2M pcdclks 2M pcdclks warm up (approximately 5ms)
All 1b 4M pcdclks 4M pcdclks warm up (approximately 10ms) All
CRT_Hot_Plug_Detect_Sampling_Period: Project: All Default Value: Ob
b This bit determines the length of time between sampling periods when the
20 RW transcoder is disabled. Value Name Description Project Ob 1G pcdclks 1G
pcdclks (approximately 2 seconds) All 1b 2G pcdclks 2G pcdclks
(approximately 4 seconds) All
CRT_Hot_Plug_Voltage_Compare_Value: Project: All Default Value: 01b
19:18 01b A0 Compare value for Vref to determine whether the analog port is
' RW connected to a CRT. Value Name Description Project 00b 80 80 All 01b A0 A0
(Default) All 10b CO CO All 11b EO EO (bit 17 must be = 1) All
b CRT_Hot_Plug_Reference_Voltage: Project: All Default Value: Ob Value
17 Name Description Project Ob 325mv 325mv All 1b 475mv 475mv (bits 19:18
RW
must be = 11) All
Force_CRT_Hot_Plug_Detect_Trigger: Project: All Default Value: Ob
Triggers a CRT hotplug/unplug detection cycle independent of the hot plug
ob detection enable bit. This bit is automatically cleared after the detection is
16 RW completed. The result of this trigger is reflected in the CRT Hot Plug
Detection Status. Software must reset status after a force CRT detect trigger.
Value Name Description Project Ob No Trigger No Trigger All 1b Force Trigger
Force Trigger All
15:10 0b Reserved_1: Project: All Format:
' RW
ob CRTFullScaleOutputVoltageTrimmingControl: Project: All Default Value:
9:5 0Ob This controls CRT output voltage trimming to ensure the output voltage is
RW .
within VESA spec.
VSYNC_Polarity_Control: Project: All Default Value: Ob The output VSYNC
ob polarity is controlled by this bit. This is used to implement display modes that
4 RW require inverted polarity syncs and to set the disabled state of the VSYNC
signal. Value Name Description Project Ob Low Active Low All 1b High Active
High All
HSYNC_Polarity_Control: Project: All Default Value: 0b The output HSYNC
ob polarity is controlled by this bit. This is used to implement display modes that
3 RW require inverted polarity syncs and to set the disabled state of the HSYNC
signal. Value Name Description Project Ob Low Active Low All 1b High Active
High All
) Ob Reserved_2: Project: All Forma
RW
Reserved_3: Project: All Forma Monochrome Enable: [DevVLVP] If the CRT
1 Ob display is a monochrome type, SW driver shall set this bit to enable the CRT
RW circuit to drive only the green channel to CRT and gate off the red and blue
channels. 0 = Monochrome disabled (default) 1 = Monochrome enabled
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Bit Default Description
Range | & Access
Reserved_4: Project: All Forma Monochrome Enable: [DevVLVP] If the CRT
display is a monochrome type, SW driver shall set this bit to enable the CRT
o 0b circuit to drive only the green channel to CRT and gate off the red and blue
RW channels. 0 = Monochrome disabled (default) 1 = Monochrome enabled 0 =

1.35V is used for analog supply voltage (default) 1 = 1.25V is used for
analog supply voltage

CRTIO_DFX—Offset 61104h

CRT port control (dprrega.v crt_dfx)

Access Method

Type: Memory Mapped 1I/0 Register

(Size: 32 bits)

Datasheet

CRTIO_DFX: [GTTMMADR_LSB + 2BF20h] + 61104h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00008000h

31 28 24 20 16 12 8 4 0
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Bit Default Description
Range | & Access P
31:24 0b RESERVED: read as zero
RW
23:16 Ob BONUS_FOR_CRT: bonus for CRT port control
' RW
15 1b CHOPPING_ENABLE: Chopping enable (for BG circuit)
RW
14:19 Ob BONUS_FOR_DPR: bonus for DPR crt port control
' RW
11:8 Ob MODESEL_DFX_MODE_: ModeSel (DFx mode)
‘ RW
7:0 0b DIAGNOSTIC_RO: Observe signals at CRTIO AccessType: Read Only
' RO
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3.4.24 PORT_HOTPLUG_EN—Offset 61110h

DPD enable control (dprrega.v gl_hotplugen_Q)
Access Method

'("gifz’gj g"ze’t‘)“ig;’ Mapped 1/0 Register PORT_HOTPLUG_EN: [GTTMMADR_LSB + 2BF20h] + 61110h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000020h
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RESERVED_5| ©

RESERVED_6| @

RESERVED_9| ©

RESERVED_10| ©

DISPLAYPORT_HDMI_C_HOT_PLUG_INTERRUPT_DETECT_ENABLE| ©

DISPLAYPORT_HDMI_D_HOT_PLUG_INTERRUPT_DETECT_ENABLE| ©

SDVOB_HOT_PLUG_INTERRUPT_DETECT_ENABLE| ©

SDVOC_HOT_PLUG_INTERRUPT_DETECT_ENABLE| ©

PIPE_A_AUDIO_INTERRUPT_DETECT_ENABLE| ©

PIPE_B_AUDIO_INTERRUPT_DETECT_ENABLE

o
RESERVED

o
RESERVED_1
RESERVED_2
RESERVED_3
RESERVED_4
RESERVED_7

RESERVED_8| ©

RESERVED_11

DP_HOTPLUG_SHORT_PULSE_DURATION

DISPLAYPORT_HDMI_B_HOT_PLUG_INTERRUPT_DETECT_ENABLE| ©

Bit Default

Range | & Access Description

Ob RESERVED: mbz

31:30 RW
DISPLAYPORT_HDMI_B_HOT_PLUG_INTERRUPT_DETECT_ENABLE:
[DevCDV, DevCTG, DevELK] This will enable the consideration of the hot plug
interrupt status bit for DisplayPort B in the Port Hotplug Status register,
29 Ob offset 61114h. Please note that software must set this bit at boot in order to

RW detect the HPD input buffer live state. Since setting this bit may generate an
interrupt, it must not be cleared and reset as part of interrupt processing. 0
= DisplayPort or HDMIB Hot Plug Detect Disabled (Default) 1 = DisplayPort
or HDMIB Hot Plug Detect Enabled
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Bit
Range

Default
& Access

Description

28

Ob
RW

DISPLAYPORT_HDMI_C_HOT_PLUG_INTERRUPT_DETECT_ENABLE:
[DevCDV, DevCTG, DevELK] This will enable the consideration of the hot plug
interrupt status bit for DisplayPort C in the Port Hotplug Status register,
offset 61114h. Please note that software must set this bit at boot in order to
detect the HPD input buffer live state. Since setting this bit may generate an
interrupt, it must not be cleared and reset as part of interrupt processing. 0
= DisplayPort or HDMIC Hot Plug Detect Disabled (Default) 1 = DisplayPort
or HDMIC Hot Plug Detect Enabled

27|

Ob
RW

DISPLAYPORT_HDMI_D_HOT_PLUG_INTERRUPT_DETECT_ENABLE:
[DevCTG] This will enable the consideration of the hot plug interrupt status
bit for DisplayPort D in the Port Hotplug Status register, offset 61114h.
Please note that software must set this bit at boot in order to detect the HPD
input buffer live state. Since setting this bit may generate an interrupt, it
must not be cleared and reset as part of interrupt processing. 0 =
DisplayPort or HDMID Hot Plug Detect Disabled (Default) 1 = DisplayPort or
HDMID Hot Plug Detect Enabled

26|

Ob
RW

SDVOB_HOT_PLUG_INTERRUPT_DETECT_ENABLE: [DevCTG] This will
enable the consideration of the hot plug interrupt status bit in the Port
Hotplug Status register, offset 61114h. This bit enables detection on the
SDVOB interrupt input pin pair. 0 = SDVOB Hot Plug Detect Disabled
(Default) 1 = SDVOB Hot Plug Detect Enabled

25|

Ob
RW

SDVOC_HOT_PLUG_INTERRUPT_DETECT_ENABLE: [DevCTG] This will
enable the consideration of the hot plug interrupt status bit in the Port
Hotplug Status register, offset 61114h. This bit enables detection on the
SDVOC interrupt input pin pair. 0 = SDVOC Hot Plug Detect Disabled
(Default) 1 = SDVOC Hot Plug Detect Enabled

24

Ob
RW

PIPE_A_AUDIO_INTERRUPT_DETECT_ENABLE: [DevCDV, DevCL,
DevCTG, DevVLVP ] This bit enables consideration of the pipe A audio
interrupt status bit in the Port Hotplug Status Register, offset 61114h. It
relates to the HDMI port that has audio enabled and can only be used in
combination with TMDS encoding. This bit is only to be used for integrated
HDMI. 0 = Audio interrupt detect disabled (Default) 1 = Audio interrupt
detect enabled

23

0b
RW

PIPE_B_AUDIO_INTERRUPT_DETECT_ENABLE: [DevVLVP ] This bit
enables consideration of the pipe B audio interrupt status bit in the Port
Hotplug Status Register, offset 61114h. It relates to the HDMI port that has
audio enabled and can only be used in combination with TMDS encoding. This
bit is only to be used for integrated HDMI. 0 = Audio interrupt detect
disabled (Default) 1 = Audio interrupt detect enabled

22:19

Ob
RW

RESERVED_1: mbz

18

0b
RW

RESERVED_2: [DevVLVP] MBZ TV Hot Plug Detect Interrupt Enable:
[DevCL, DevCTG] This will enable the consideration of the TV hot plug
interrupt status bit. 0 = TV Hot Plug Detect Disabled (bit 10 of the port
hotplug status register no longer detects interrupts, Default) 1 = TV Hot Plug
Detect Enabled

17:16

0b
RW

DP_HOTPLUG_SHORT_PULSE_DURATION: [DevCDV, DevCTG, DevELK]
These bits define the duration of the pulse defined as a short pulse for
DisplayPort ports. Pulse less than this value is detected short pulse. Pulse
larger than this value is detected long pulse. For DP, this shall use 2ms as
threshold. 00 = 2mS (Default) 01 = 4.5mS 10 = 6mS 11 = 100mS
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Bit Default Description
Range | & Access
0b RESERVED_3: mbz
15:10 RW
RESERVED_4: [DevVLVP] MBZ. This bit is the same as bit 23 in 61100h
ob [DevCDV, DevCTG, DevBW, DevCL, DevBLC] CRT Hot plug Interrupt Enable:
9 RW Hotplug detection is used to cause an interrupt or status bit based on the
connection or disconnection of a CRT to the analog video connection. 0 = No
hot plug interrupt is enabled (Default) 1 = Hot plug detection is enabled
RESERVED_5: [DevVLVP] MBZ. This bit is the same as bit 22 in 61100h
ob [DevCDV, DevCTG] CRT Hot plug Circuit Activation Period: This bit sets the
8 RW activation period for the CRT hot plug circuit detection. Setting this bit to 1 is
required for the correct operation of CRT DAC detection. 0 = 32 cdclk periods
(Default) 1 = 64 cdclk periods
RESERVED_6: [DevVLVP] MBZ. This bit is the same as bit 21 in 61100h
. Ob [DevCDV, DevCTG, DevBW, DevCL, DevBLC] CRT DAC on time Value:
RW Powerup time for 0 = CRT DAC requires 2M cdclks for warm up (Default) 1 =
CRT DAC requires 4M cdclks for warm up
RESERVED_7: [DevVLVP] MBZ. This bit is the same as bit 19:18 in 61100h
[DevCDV, DevCTG, DevBW, DevCL, DevBLC] CRT Hot plug Voltage Compare
6:5 01b Value: Compare value for CRT hotplug detect Vref to determine whether the
' RW analog port is connected to a CRT. The voltage is forced at the beginning of
the active region of the screen every 2 seconds. 00 = A0, 01 = BO, (Default)
10 =C0 11 = DO
RESERVED_8: [DevVLVP] MBZ. This bit is the same as bit 20 in 61100h
4 Ob [DevCDV, DevCTG, DevBW, DevCL, DevBLC] CRT Hot Plug Detect Delay: This
RW bit determines the length of time between polling periods when the DAC/pipe
are disabled 0 = 1G cdclks (default) 1 = 2G cdclks
RESERVED_9: [DevVLVP] MBZ [DevCDV, DevCTG, DevBW, DevCL, DevBLC]
Force CRT detect trigger: Triggers a CRT hotplug/unplug detection cycle
independent of the interrupt enable bit. Bits 5:8 of this register must be
b correctly programmed when forcing a trigger. This bit is automatically cleared
3 RW after the detection is completed. The result of this trigger is reflected in bits
9:8 of the port hotplug interrupt status register. The CRT interrupt status bit
#11 in the hot plug status register (61114) will get set the first time Force
CRC detect trigger is used after reset. Software must reset status after a
force CRT detect trigger. 0 = No trigger (Default) 1 = Trigger
RESERVED_10: [DevVLVP] MBZ. This bit is the same as bit 17 in 61100h
5 Ob [DevCTG-B] CRT DAC hot plug detection reference voltage selection: 0 =
RW 325myv, bits[6:5] should be set to 01 (Default) 1 = 475mv, bits[6:5] should
be set to 11
1:0 Ob RESERVED_11: mbz
RW

3.4.25 PORT_HOTPLUG_STAT—Offset 61114h

CRT port control (dprrega.v porthotst_aR)

Access Method
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Type: Memory Mapped I/O Register

(Size: 32 bits)

Datasheet

intel.

PORT_HOTPLUG_STAT: [GTTMMADR_LSB + 2BF20h] + 61114h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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Bit Default Description
Range | & Access P
. Ob RESERVED: mbz
31:30 RW
DISPLAYPORT_HDMIB_HOT_PLUG_INPUT_BUFFER_LIVE_STATE:
[DevCDV, DevCTG, DevELK] This bit is read-only. It reflects the real-time
ob state of the of the hot plug input (HPD pin) on DisplayPort or HDMI B when
29 RO bit 29 of the hotplug enable register, offset 61110h is set. This pin signal is
active high. This does not feed into the first line interrupt status register. This
bit should be read to confirm cable connection prior to attempting EDID read.
1 = HPD detected active 0 = HPD detected inactive AccessType: Read Only
DISPLAYPORT_HDMIC_HOT_PLUG_INPUT_BUFFER_LIVE_STATE:
[DevCDV, DevCTG, DevELK] This bit is read-only. It reflects the real-time
ob state of the of the hot plug input (HPD pin) on DisplayPortC when bit of this
28, RO register is set. This pin signal is active high. This does not feed into the first
line interrupt status register. This bit should be read to confirm cable
connection prior to attempting EDID read. 1 = HPD detected high 0 = HPD
detected low AccessType: Read Only
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Bit
Range

Default
& Access

Description

27

Ob
RO

DISPLAYPORTD_HOT_PLUG_INPUT_BUFFER_LIVE_STATE: [DevCTG]
This bit is read-only. It reflects the real-time state of the of the hot plug input
(HPD pin) on DisplayPortD when bit of this register is set. This pin signal is
active high. This does not feed into the first line interrupt status register.
Please note that port D is intended for LFP use and therefore HPD may not be
present. Bit 2 of the DPD control register must therefore be read to
determine whether DPD is used in the system. 1 = HPD detected high 0 =
HPD detected low AccessType: Read Only

26:24

0b
RW

RESERVED_1: mbz

23]

0b
RO

PIPE_B_AUDIO_INTERRUPT_LIVE_STATE: [DevVLVP] This read-only bit
is used only in ports that use TMDS encoding. It reflects the state of the pipe
B audio interrupt request for HDCP when bit 1 of this register is set. This pin
signal is active high. It does not feed into the first line interrupt status
register. 1 = HDCP invocation requested from audio 0 = HDCP disable
requested from audio AccessType: Read Only

22:21

Ob
RW/1C

DISPLAYPORT_D_HOT_PLUG_INTERRUPT_DETECT_STATUS:
[DevCTG] This reflects hot plug interrupt status on DisplayPort D. Graphics
software must write a one to these bits to clear the status. This bit is used for
either monitor hotplug/unplug or for notification of a sink event. This bit
feeds into the first line interrupt status register when bit 27 of the hotplug
enable status register is set. 00 = DisplayPort D Hot Plug event not detected
1x = DisplayPort D long pulse Hot Plug event detected X1 = DisplayPort D
short pulse Hot Plug event detected AccessType: One to Clear

20:19

0b
RW/1C

DISPLAYPORT_C_HOT_PLUG_INTERRUPT_DETECT_STATUS:
[DevCDV, DevCTG, DevELK] This reflects hot plug interrupt status on
DisplayPort or HDMI C. Graphics software must write a one to these bits to
clear the status. This bit is used for either monitor hotplug/unplug or for
notification of a sink event. This bit feeds into the first line interrupt status
register when bit 28 of the hotplug enable status register is set. Please note
that these bits should be considered in conjunction with bit 28, the hot plug
input buffer live state, when determining further action: if bit 28 = 0, the bits
should be cleared and the port must be disabled. 00 = DisplayPort/HDMI C
Hot Plug event not detected 1x = DisplayPort/HDMI C long pulse Hot Plug
event detected X1 = DisplayPort C short pulse Hot Plug event detected
AccessType: One to Clear

18:17|

0b
RW/1C

DISPLAYPORT_B_HOT_PLUG_INTERRUPT_DETECT_STATUS:
[DevCDV, DevCTG, DevELK] This reflects hot plug interrupt status on
DisplayPort B. Graphics software must write a one to these bits to clear the
status. This bit is used for either monitor hotplug/unplug or for notification of
a sink event. This bit feeds into the first line interrupt status register when
bit 29 of the hotplug enable status register is set. Please note that these bits
should be considered in conjunction with bit 29, the hot plug input buffer live
state, when determining further action: if bit 29 = 0, the bits should be
cleared and the port must be disabled. 00 = DisplayPort/HDMI B Hot Plug
event not detected 1x = DisplayPort/HDMI B long pulse Hot Plug event
detected X1 = DisplayPort B short pulse Hot Plug event detected AccessType:
One to Clear
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Bit
Range

Default
& Access

Description

16

0b
RO

PIPE_A_AUDIO_INTERRUPT_LIVE_STATE: [DevCDV, DevCTG, DevCL]
This read-only bit is used only in ports that use TMDS encoding. It reflects
the state of the pipe A audio interrupt request for HDCP when bit 1 of this
register is set. This pin signal is active high. It does not feed into the first line
interrupt status register. 1 = HDCP invocation requested from audio 0 =
HDCP disable requested from audio AccessType: Read Only

15

Ob
RO

DIGITAL_PORT_B_AUDIO_REQUEST_LIVE_STATE: [DevCDV, DevCTG,
DevCL] This read-only bit is only used on ports using audio. It reflects the
state of audio HDCP request when bit 17 of this register is set if audio is
enabled on this port. This pin signal is active high. This does not feed into the
first line interrupt status register. 1 = HDCP invocation requested from audio
0 = HDCP disable requested from audio AccessType: Read Only

14

Ob
RO

DIGITAL_PORT_C_AUDIO_REQUEST_LIVE_STATE: [DevCDV, DevCTG,
DevCL] This read-only bit is only used on ports using audio. It reflects the
state of audio HDCP request when bit 19 of this register is set if audio is
enabled on this port. This pin signal is active high. This does not feed into the
first line interrupt status register. 1 = HDCP invocation requested from audio
0 = HDCP disable requested from audio AccessType: Read Only

13:12

0b
RW

RESERVED_2: mbz

11]

Ob
RwW/1C

CRT_HOT_PLUG_INTERRUPT_STATUS: [DevCDV, DevCTG, DevBW,
DevCL, DevBLC] This bit is set when a CRT hot plug or unplug event has
been detected. A hot plug or unplug event is defined as the change in
connection state of the CRT as determined by the hardware CRT detect
sequence which is enabled through bit #9 (CRT hot plug interrupt enable) or
bit #3 (Force CRT detect trigger) in the Port_HotPlug_En register 0x61110.
After reset, the CRT is considered unconnected even if physically connected
until the first detect sequence occurs. Physically plugging or unplugging the
CRT device will also be detected as a change of connection state. Writing a 1
to this bit clears it. 0 =CRT Interrupt has not occurred 1 = CRT Interrupt has
occurred AccessType: One to Clear

10

Ob
RW/1C

TV_HOT_PLUG_INTERRUPT_STATUS: [DevCTG, DevBW, DevCL,
DevBLC] This bit is set when a TV hot plug or unplug event has been
detected. Reflects the state of bit 31 of the TV DAC state register, offset
68004-68007h. Software must write a one to these bits to clear the status. 0
=TV Interrupt has not occurred 1 = TV Interrupt has occurred AccessType:
One to Clear

9:8

Ob
RW/1C

RESERVED_3: [DevVLVP] MBZ. These info are recorded in 61100h ADPA
register[25:24] [DevCDV, DevCTG, DevBW, DevCL, DevBLC] CRT Hot Plug
Detection Status (read only): These bits are set when a CRT hot plug or
unplug event has been detected. 00 = No channels attached (default) 01 =
Blue channel only is attached 10 = Green channel only is attached 11 = Both
blue and green channel attached AccessType: One to Clear

0b
RW

RESERVED_4: mbz

0b
RW/1C

DISPLAYPORT_D_AUX_INTERRUPT_STATUS: [DevCTG] This bit is set
when a transaction on AUX channel D has completed or timed out. This bit
feeds into the first line interrupt status register when bit 29 of the AUX
channel D control register is set. Writing a 1 to this bit clears it. 0 = AUX
channel D Interrupt has not occurred 1 = AUX channel D Interrupt has
occurred AccessType: One to Clear
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Bit
Range

Default
& Access

Description

ob
RW/1C

DISPLAYPORT_C_AUX_INTERRUPT_STATUS: [DevCTG, DevCDV] This
bit is set when a transaction on AUX channel C has completed or timed out.
This bit feeds into the first line interrupt status register when bit 29 of the
AUX channel C control register is set. Writing a 1 to this bit clears it. 0 = AUX
channel C Interrupt has not occurred 1 = AUX channel C Interrupt has
occurred AccessType: One to Clear

ob
RW/1C

DISPLAYPORT_B_AUX_INTERRUPT_STATUS: [DevCTG, DevCDV] This
bit is set when a transaction on AUX channel B has completed or timed out.
This bit feeds into the first line interrupt status register when bit 29 of the
AUX channel B control register is set. Writing a 1 to this bit clears it. 0 = AUX
channel B Interrupt has not occurred 1 = AUX channel B Interrupt has
occurred AccessType: One to Clear

0b
RW/1C

SDVO_C_HOT_PLUG_INTERRUPT_DETECT_STATUS: [DevCTG,
DevCDV] This reflects hot plug interrupt status on SDVO port C. Graphics
software must write a one to these bits to clear the status. This bit is used for
either monitor hotplug/unplug or for notification of an HDCP state change
request from the audio driver over SDVO only. This bit feeds into the first line
interrupt status register when bit 25 of the hotplug enable status register is
set. 0 = SDVO Hot Plug event not detected 1 = SDVO Hot Plug event
detected AccessType: One to Clear

Ob
RW/1C

SDVO_B_HOT_PLUG_INTERRUPT_DETECT_STATUS: [DevCTG,
DevCDV] This reflects hot plug interrupt status on SDVO port B. Graphics
software must write a one to these bits to clear the status. This bit is used for
either monitor hotplug/unplug or for notification of an HDCP state change
request from the audio driver over SDVO only. This bit feeds into the first line
interrupt status register when bit 26 of the hotplug enable status register is
set. 0 = SDVO Hot Plug event not detected 1 = SDVO Hot Plug event
detected AccessType: One to Clear

0b
RW/1C

PIPE_A_AUDIO_INTERRUPT_DETECT_STATUS: [DevCTG, DevCDV,
DevCL] This reflects a request for integrated HDCP state change set by audio
driver and propagated through the audio hardware. The graphics software
must write a one to this bit to clear the status. Upon clearing this bit, the
audio ready bit is cleared in the audio registers. The graphics software then
must reset audio ready bit 14 in the audio control register, offset 620B4h to 1
when the HDCP interrupt has been serviced. This bit feeds into the first line
interrupt status register when bit 24 of the hotplug enable status register is
set 0 = Audio interrupt event not detected 1 = Audio interrupt event
detected AccessType: One to Clear

o

ob
RW/1C

PIPE_B_AUDIO_INTERRUPT_DETECT_STATUS: [DevCTG, DevCDV,
DevCL] This reflects a request for integrated HDCP state change set by audio
driver and propagated through the audio hardware. The graphics software
must write a one to this bit to clear the status. Upon clearing this bit, the
audio ready bit is cleared in the audio registers. The graphics software then
must reset audio ready bit 14 in the audio control register, offset 620B4h to 1
when the HDCP interrupt has been serviced. This bit feeds into the first line
interrupt status register when bit 23 of the hotplug enable status register is
set 0 = Audio interrupt event not detected 1 = Audio interrupt event
detected AccessType: One to Clear
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Type: Memory Mapped I/O Register

(Size: 32 bits)

3.4.26
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Bit
Range

Default
& Access

Description

31

0b
RW

SDVO_HDMIB_ENABLE_DIGITAL_DISPLAY_PORT_B_ENABLE:
Disabling this port will put it in its lowest power state. Port enable takes place
on the Vblank after being written. Both this bit and bit 6 of this register must
be enabled to send audio over this port. This port must not be enabled
simultaneously with DisplayPort B. [DevIBX] When disabling the port,
software must temporarily enable the port with transcoder select (bit #30)
cleared to 0 after disabling the port. This is workaround for hardware issue
where the transcoder select set to 1 will prevent DisplayPortB from being
enabled on transcoder A. [DevIBX] Software must write this bit twice when
enabling the port (setting to 1 ) as a workaround for hardware issue that
may result in first write getting masked. [DevIBX] Toggle this bit off then on
at the end of mode set sequence when enabling HDMI 12-bit per color with
pixel repeat 1 = Enable. This bit enables the Digital Display Port B interface
for HDMI or SDVO modes. 0 = Disable and tristates the Digital Display Port B
interface for HDMI or SDVO modes.

30

Ob
RW

PIPE_SELECT: This bit determines from which display pipe the source data
will originate. This only applies to devices with dual display pipes. Pipe
selection takes place on the Vblank after being written 0 = Pipe A 1 = Pipe B

29

Ob
RW

RESERVED: [DevCDV]: [DevCTG, DevBW, DevCL, DevBLC] Stall Select: This
bit selects stall for external scaling functionality only on SDVO. Programming
notes: It is only valid to have a single stall indication to a particular pipe. In
cases where two ports are being driven from a single pipe, one of the ports
must set this bit to 0. Only sDVOB or sDVOC can select the stall function, as
only a single stall input is available between the two interfaces. Set the stall
input to unused before programming the external device creating the stall. 0
= Stall input signal is unused on this port 1 = Stall input signal is used to
stall the pipe attached to this port

28:26

Ob
RW

COLOR_FORMAT: This field selects the nhumber of bits per color sent to a
receiver device connected to this port. Color format takes place on the
Vblank after being written. Color format change must be done as a part of
mode set since different color depths require different pixel clock settings.
Selecting a pixel color depth higher or lower than the pixel color depth of the
frame buffer results in dithering the output stream. 000 = 8 bits per color
(Default, x3 mode) 001 = RESERVED for 10 bits per color 010 = RESERVED
for 6 bits per color 011 = RESERVED 1xx = RESERVED

25:19

Ob
RW

RESERVED_1: Reserved.

18

0b
RW

SDVO_HDMIB_CLOCK_OUTPUT_INVERSION_TEST_MODE: Please note
that this applies to all modes and is instantly updated. 1 = sDVO/HDMIB
Clock output is inverted 0 = sDVO/HDMIB Clock output is NOT inverted
(DEFAULT)

17:16|

0b
RW

SYMBOL_CLOCK_DUTY_CYCLE: [DevCDV, DevCTG, DevCL] These bits
control the output clock duty cycle to enable EMI mitigation on the external
UDI link. 10/90 cycle has been measured to have ~13dB EMI improvement
over a 50/50 duty cycle. 00 = (Default) 50/50 duty cycle: Clock output is
0000011111 01 = 10/90 duty cycle: Clock outputis 0111111111 followed by
0000000001 10 = 20/80 duty cycle: Clock outputis 0011111111 followed by
0000000011 11 = Reserved

Datasheet
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Bit
Range

Default
& Access

Description

15

0b
RW

RESERVED_2: [DevCDV, DevVLVP]: [DevBW, DevCL, DevBLC] Port Lane
Reversal: This bit reverses the order of the 4 lanes within the port. Port lane
reversal takes place on the Vblank after being written. It is an OEM
configurable feature. 0 = (Default) Not reversed 1 = Reversed

14

0b
RW

RESERVED_3: Reserved.

13

Ob
RW

RESERVED_4: [DevCDV, DevVLVP]: [DevBW, DevCL, DevBLC] Clock Output
Disable: This bit disables the clock output on the digital output port. For 8b/
10b modes the clock output should be disabled. 0 = (Default) Clock output
enabled 1 = Clock output disabled

12

0b
RW

RESERVED_5: [DevCDV, DevVLVP]: [DevBW, DevCL, DevBLC, DevCDV]
Scrambling enable: This bit enables scrambling for UDI-related modes using
ANSI 8b/10b or TMDS encoding. It is not used with SDVO encoding. Software
must set this bit appropriately when enabling the port. Scrambling is reset at
the beginning of horizontal sync. 0 = Scrambling disabled (Default) 1 =
Scrambling enabled

11:10

0b
RW

ENCODING: [DevCDV, DevCTG, DevCL] These bits select among encoding
types. It is set as part of the display detection process. Control codes for
ANSI 8b/10b and TMDS encoding must be programmed using these bits.
Please note that ANSI 8b/10b and TMDS encoding can only be enabled on
one port at a time, as only one HPD pin is available for use between ports B
and C. 00 = Reserved 01 = Reserved 10 = TMDS encoding ([DevCL,
DevCTG, DevCDV, DevVLVP] external link and HDMI only) See the HDMI
specification for control codes. In this mode, the external HPD pin is used to
generate hotplug. In fixed frequency mode, start of fill and end of fill values
for TMDS must be programmed using register 6114C. 11 = Reserved

0b
RW

NULL_PACKETS_ENABLED_DURING_VSYNC: This bit enables a null
packet (32 bytes of a value of 0) to be sent when Vsync=1 on this port,
required for HDMI operation. It also enables preambles and guardbands prior
to the null packets, in accordance with the HDMI specification. It is only valid
for modes that use TMDS encoding. 0 = Disable null infoframe packets when
Vsync=1 on this port. (Default) 1 = Enable null infoframe packets when
Vsync=1 on this port.

0b
RW

COLOR_RANGE_SELECT: [DevCDV, DevCTG, DevCL] This bit is used to
select the color range of RBG outputs in HDMI mode. It is only valid when
using TMDS encoding and 8 bit per color mode. 0 = Apply full 0-255 color
range to the output (Default) 1 = Apply 16-235 color range to the output

0b
RW

RESERVED_6: [DevCDV]: [DevCTG, DevBW, DevCL, DevBLC] sDVOB
Border Enable: This bit determines if the border data from native VGA or the
timing generator is to be considered valid pixel data at the external
component. 1 = Border to the sDVOB encoder is enabled. Blank# is used to
generate the DE output (used in all cases except when the external scaler is
used in a DVI panel, over SDVO) . 0 = Border to the sDVOB encoder is
disabled. DE (Display Enable) is used

0b
RW

AUDIO_OUTPUT_ENABLE: [DevCDV, DevCTG, DevCL] This bit directs
audio to this port. When enabled and audio data is available, the audio data
will be combined with the video data and sent over this port. The audio unit
uses the status of this bit to indicate presence of the HDMI output to the
audio driver. 0 = (Default) No audio output on this port 1 = Enable audio on
this port
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Bit Default
Range | & Access

Description

0b
RW

HDCP_PORT_SELECT: [DevCDV, DevCTG, DevCL] This bit directs HDCP to
this port. When enabled, the information sent on this port will be encrypted
using HDCP. Please note that this bit does not enable encryption on its own,
but must be used in conjunction with HDCP registers. 0 = (Default) No HDCP
encryption on this port 1 = Enable HDCP on this port

11b

4:3
RW

SYNC_POLARITY: Please note that sync polarity does not apply to ANSI
coding. Indicates the polarity of Hsync and Vsync. Inverted polarity is
transmitted as SYNC-BLANK-SYNC and standard polarity is transmitted as
BLANK-SYNC-BLANK. For example, if Vsync is not inverted and Hsync is
inverted, an Hsync period transmitted during Vsync would be transmitted as
BLANK+VS+HS BLANK+VS BLANK+VS+HS. Please note that in native VGA
modes, these bits have no effect. In native VGA modes, sync polarity is
determined by VRshr3c2d76b[7:6], the VGA polarity bits in VGA control. 00
= VS and HS are active low (inverted) 01 = VS is active low (inverted), HS is
active high 10 = VS is active high, HS is active low (inverted) 11 = (Default)
VS and HS are active high

Ob
RO

DIGITAL_PORT_B_DETECTED: Read-only bit indicating whether a digital
port B was detected during initialization. It signifies the level of the GMBUS
port 4 (sDVO B/C) data line at boot. This bit is valid regardless of whether
the port is enabled. 0 = Digital Port B not detected during initialization 1 =
Digital Port B detected during initialization AccessType: Read Only

0b

1:0 RW

RESERVED_7: MBZ

SDVO—Offset 61154h

DP2 - Digital Port DFT Register ;

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

308

SDVO: [GTTMMADR_LSB + 2BF20h] + 61154h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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Bit Default Description
Range | & Access P
ob SDVO_DC_BALANCE_RESET: Project: All Format: Value Name Description
31 RW Project Ob Not Reset DC Balance circuitry will not be reset on every frame All
1b Reset DC Balance circuitry will be reset on every frame All
30:14 0b RESERVED: Project: All Format: MBZ
’ RW
13 0b PORTC_AUX_LEAKAGE_ENABLE: Project: All Format:
RW
19 0b PORTB_AUX_LEAKAGE_ENABLE: Project: All Format:
RW
ob SCRAMBLED_1S_ON_PIPE_B: Project: All Format: Value Name
11] RW Description Project Ob Disable Disable scrambled 1s All 1b Enable Enable
scrambled 1s All
ob SCRAMBLED_1S_ON_PIPE_A: Project: All Format: Value Name
10 RW Description Project Ob Disable Disable scrambled 1s All 1b Enable Enable
scrambled 1s All
ob IDLE_TIME_SPEEDUP_ON_PIPE_B: Project: All Format: Value Name
9 RW Description Project Ob Normal Normal idle time All 1b Speedup Speedup idle

time All
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Bit Default Description
Range | & Access P
ob IDLE_TIME_SPEEDUP_ON_PIPE_A: Project: All Format: Value Name
8 RW Description Project Ob Normal Normal idle time All 1b Speedup Speedup idle
time All
ob TEST_PATTERN_8_BIT_PROGRAMMED_INPUT_ON_TRANSCODE_B:
7 RW Project: All Format: Value Name Description Project Ob Disable Disable the
test pattern All 1b Enable Enable the test pattern All
ob TEST_PATTERN_8_BIT_PROGRAMMED_INPUT_ON_TRANSCODE_A:
6) RW Project: All Format: Value Name Description Project Ob Disable Disable the
test pattern All 1b Enable Enable the test pattern All
ob SCRAMBLED_0S_ON_TRANSCODE_B: Project: All Format: Value Name
5 Description Project Ob Disable Disable the scramble Os All 1b Enable Enable
RW
the scramble 0s All
ob SCRAMBLED_0S_ON_TRANSCODE_A: Project: All Format: Value Name
4 Description Project Ob Disable Disable the scramble Os All 1b Enable Enable
RW
the scramble 0s All
ob PRBS7_TEST_PATTERN_ON_TRANSCODE_B: Project: All Format: Value
3 RW Name Description Project Ob Disable Disable the test pattern All 1b Enable
Enable the test pattern All
ob PRBS7_TEST_PATTERN_ON_TRANSCODE_A: Project: All Format: Value
2 RW Name Description Project Ob Disable Disable the test pattern All 1b Enable
Enable the test pattern All
ob SCRAMBLER_RESET_ONCE_A_FRAME_ON_TRANSCODE_B: Project: All
1 RW Format: Value Name Description Project Ob Disable Disable the scrambler
reset once a frame All 1b Enable Enable the scrambler reset once a frame All
ob SCRAMBLER_RESET_ONCE_A_FRAME_ON_TRANSCODE_A: All Format:
0 RW Value Name Description Project Ob Disable Disable the scrambler reset once
a frame All 1b Enable Enable the scrambler reset once a frame All

3.4.28 HDMIC—Offset 61160h

Digital Display Port C Register HDMIC port control (dprrega.v sdvo_cQ)

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

HDMIC: [GTTMMADR_LSB + 2BF20h] + 61160h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000018h
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Bit Default
Range | & Access

Description

Ob

1]
3 RW

SDVO_HDMIC_ENABLE_DIGITAL_DISPLAY_PORT_C_ENABLE:
Disabling this port will put it in its lowest power state. Port enable takes place
on the Vblank after being written. Both this bit and bit 6 of this register must
be enabled to send audio over this port in HDMI. This port must not be
enabled simultaneously with DisplayPort C. [DevIBX] When disabling the
port, software must temporarily enable the port with transcoder select (bit
#30) cleared to 0 after disabling the port. This is workaround for hardware
issue where the transcoder select set to 1 will prevent DPC from being
enabled on transcoder A. [DevIBX] Software must write this bit twice when
enabling the port (setting to 1 ) as a workaround for hardware issue that
may result in first write getting masked. [DevIBX] Toggle this bit off then on
at the end of mode set sequence when enabling HDMI 12-bit per color with
pixel repeat. 1 = Enable. This bit enables the Digital Display Port C interface
for HDMI or DVI modes. 0 = Disable and tristates the Digital Display Port C
interface for HDMI or DVI modes.

Ob

30 RW

PIPE_SELECT: This bit determines from which display pipe the source data
will originate. This only applies to devices with dual display pipes. Pipe
selection takes place on the Vblank after being written 0 = Pipe A 1 = Pipe B

Datasheet
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Bit Default Description
Range | & Access
RESERVED: [DevCDV]: stall Select: This bit selects stall for external scaling
functionality only on SDVO. Programming notes: It is only valid to have a
single stall indication to a particular pipe. In cases where two ports are being
ob driven from a single pipe, one of the ports must set this bit to 0. Only sDVOB
29 RW or sDVOC can select the stall function, as only a single stall input is available
between the two interfaces. Set the stall input to unused before
programming the external device creating the stall. 0 = Stall input signal is
unused on this port 1 = Stall input signal is used to stall the pipe attached to
this port
COLOR_FORMAT: This field selects the number of bits per color sent to a
receiver device connected to this port. Color format takes place on the
Vblank after being written. Color format change must be done as a part of
28:26 Ob mode set since different color depths require different pixel clock settings.
' RW Selecting a pixel color depth higher or lower than the pixel color depth of the
frame buffer results in dithering the output stream. 000 = 8 bits per color
(Default) 001 = RESERVED for 10 bits per color 010 = RESERVED for 6 bits
per color 011 = RESERVED 1xx = RESERVED
25:19 Ob RESERVED_1: Reserved.
RW
SDVO_HDMIC_CLOCK_OUTPUT_INVERSION_TEST_MODE: Please note
18 Ob that this applies to all modes and is instantly updated. 1 = sDVO/HDMIB
RW Clock output is inverted 0 = sDVO/HDMIB Clock output is NOT inverted
(DEFAULT)
SYMBOL_CLOCK_DUTY_CYCLE: These bits control the output clock duty
cycle to enable EMI mitigation on the external HDMI link. 10/90 cycle has
been measured to have ~13dB EMI improvement over a 50/50 duty cycle. 00
17:16 Ob = (Default) 50/50 duty cycle: Clock output is 0000011111 01 = 10/90 duty
' RW cycle: Clock outputis 0111111111 followed by 0000000001 ([DevCL,
DevCTG, DevCDV] HDMI only) 10 = 20/80 duty cycle: Clock output is
0011111111 followed by 0000000011 ([DevCL, DevCTG, DevCDV] HDMI
only) 11 = Reserved
RESERVED_2: [DevCTG, DevCDV, DevVLVP] Port Lane Reversal: This bit
15 Ob reverses the order of the 4 lanes within the port. Port lane reversal takes
RW place on the Vblank after being written. It is an OEM configurable feature. 0
= (Default) Not reversed 1 = Reversed
14 Ob RESERVED_3: Reserved.
RW
RESERVED_4: [DevCTG, DevCDV, DevVLVP] Clock Output Disable: This bit
13 Ob disables the clock output on the digital output port. For 8b/10b modes the
RW clock output should be disabled. 0 = (Default) Clock output enabled 1 =
Clock output disabled ([DevCL] only)
RESERVED_5: [DevCTG, DevCDV, DevVLVP]: Scrambling enable: This bit
enables scrambling for UDI-related modes using ANSI 8b/10b or TMDS
12 Ob encoding. It is not used with SDVO encoding. Software must set this bit
RW appropriately when enabling the port. Scrambling is reset at the beginning of

horizontal sync. 0 Scrambling disabled (Default) 1 = Scrambling enabled
([DevCL] only)
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Bit
Range

Default
& Access

Description

11:10

0b
RW

ENCODING: These bits select among encoding types. It is set as part of the
display detection process. Control codes for ANSI 8b/10b and TMDS
encoding must be programmed using these bits. Please note that ANSI 8b/
10b and TMDS encoding can only be enabled on one port at a time, as only
one HPD pin is available for use between ports B and C. 00 = Reserved 01 =
Reserved 10 = TMDS encoding ([DevCL, DevCTG, DevCDV, DevVLVP]
external link and HDMI only) See the HDMI specification for control codes. In
this mode, the external HPD pin is used to generate hotplug. In fixed
frequency mode, start of fill and end of fill values for TMDS must be
programmed using register 6114C. 11 = Reserved

0b
RW

NULL_PACKETS_ENABLED_DURING_VSYNC: This bit enables a null
packet (32 bytes of a value of 0) to be sent when Vsync=1 on this port,
required for HDMI operation. It also enables preambles and guardbands prior
to the null packets, in accordance with the HDMI specification. It is only valid
for modes that use TMDS encoding. 0 = Disable null infoframe packets when
Vsync=1 on this port. (Default) 1 = Enable null infoframe packets when
Vsync=1 on this port.

0b
RW

COLOR_RANGE_SELECT: This bit is used to select the color range of RBG
outputs in HDMI mode. It is only valid when using TMDS encoding and 8 bit
per color mode. 0 = Apply full 0-255 color range to the output (Default) 1 =
Apply 16-235 color range to the output ([DevCL and DevCTG] only)

Ob
RW

SDVOC_BORDER_ENABLE: This bit determines if the border data from
native VGA or the timing generator is to be considered valid pixel data at the
external component. 1 = Border to the sDVOC encoder is enabled. Blank# is
used to generate the DE output (used in all cases except when the external
scaler is used in a DVI panel, over SDVO) . 0 = Border to the sDVOC encoder
is disabled. DE (Display Enable) is used

0b
RW

AUDIO_OUTPUT_ENABLE: ([DevCL, DevCTG, DevCDV]): This bit directs
audio to this port. When enabled and audio data is available, the audio data
will be combined with the video data and sent over this port. The audio unit
uses the status of this bit to indicate presence of the HDMI output to the
audio driver. 0 = (Default) No audio output on this port 1 = Enable audio on
this port ([DevCL, DevCTG, DevCDV] only)

0b
RW

HDCP_PORT_SELECT: This bit directs HDCP to this port. When enabled,
the information sent on this port will be encrypted using HDCP. Please note
that this bit does not enable encryption on its own, but must be used in
conjunction with HDCP registers. 0 = (Default) No HDCP encryption on this
port 1 = Enable HDCP on this port ([DevCL, DevCTG, DevCDV] only)

4:3

11b
RW

SYNC_POLARITY: Please note that sync polarity does not apply to ANSI
coding. Indicates the polarity of Hsync and Vsync. Inverted polarity is
transmitted as SYNC-BLANK-SYNC and standard polarity is transmitted as
BLANK-SYNC-BLANK. For example, if Vsync is not inverted and Hsync is
inverted, an Hsync period transmitted during Vsync would be transmitted as
BLANK+VS+HS BLANK+VS BLANK+VS+HS. Please note that in native VGA
modes, these bits have no effect. In native VGA modes, sync polarity is
determined by VRshr3c2d76b[7:6], the VGA polarity bits in VGA control. 00
= VS and HS are active low (inverted) 01 = VS is active low (inverted), HS is
active high 10 = VS is active high, HS is active low (inverted) 11 = (Default)
VS and HS are active high
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3.4.29

Bit Default
Range | & Access

Description

0b
RO

DIGITAL_PORT_C_DETECTED: Read-only bit indicating whether a digital
port C was detected during initialization. It signifies the level of the GMBUS
port 3 (port C) data line at boot. This bit is valid regardless of whether the
port is enabled. 0 = Digital Port C not detected during initialization 1 =

Digital Port C detected during initialization (default) AccessType: Read Only

0b
RO

DDI2_PORT_DETECTED: Read-only bit indicating whether the DDI2 port
was detected during initialization. It signifies the level of the GMBUS port 1
data line at boot. This bit is valid regardless of whether the port is enabled. 0
= DDI2 Port not detected during initialization 1 = DDI2 Port detected during
initialization (default) AccessType: Read Only

Ob

RW

RESERVED_6: MBZ

DISPLAY_DIGITAL_PORT_HOT_PLUG_CONTROL_REGISTER—
Offset 61164h

display digital poty hot plug control register

Access Method

Type: Memory Mapped I/0O Register

(Size: 32 bits)

314

DISPLAY_DIGITAL_PORT_HOT_PLUG_CONTROL_REGISTER
: [GTTMMADR_LSB + 2BF20h] + 61164h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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DIGITAL_PORT_C_HOT_PLUG_DETECT_INPUT_ENABLE| ©

0 0O0O0|O

o

DIGITAL_PORT_B_HOT_PLUG_DETECT_INPUT_ENABLE| ©

00O0O

RESERVED

DIGITAL_PORT_C_HOT_PLUG_SHORT_PULSE_DURATION

RESERVED_2| o

RESERVED_1| o

DIGITAL_PORT_D_HOT_PLUG_DETECT_INPUT_ENABLE| ©

DIGITAL_PORT_D_HOT_PLUG_SHORT_PULSE_DURATION
DIGITAL_PORT_D_HOT_PLUG_INTERRUPT_DETECT_STATUS
DIGITAL_PORT_C_HOT_PLUG_INTERRUPT_DETECT_STATUS

DIGITAL_PORT_B_HOT_PLUG_SHORT_PULSE_DURATION
DIGITAL_PORT_B_HOT_PLUG_INTERRUPT_DETECT_STATUS

Bit Default Description
Range | & Access P
31:21 0b RESERVED: Project: All Format:
’ RW

DIGITAL_PORT_D_HOT_PLUG_DETECT_INPUT_ENABLE: Project: All
Default Value: Ob
Controls the state of the HPD buffer for the digital port. The buffer state is

ob independent of whether the port is enabled or not.

20|

RW
e Value / Name / Description / Project
e 0/ Disable / Buffer disabled /All
. 1/ Enable / Buffer enabled. Hot plugs bit reflect the electrical state of the HPD pin /

All

DIGITAL_PORT_D_HOT_PLUG_SHORT_PULSE_DURATION: Project:
All Default Value: 0b

ob These bits define the duration of the pulse defined as a short pulse.

19:18 RW e Value / Name / Description / Project

e 00/2ms/2ms/All
e 01/4.5ms/4.5ms/ Al
e 10/ 6ms/6ms/All
e 11 /100ms/ 100ms/ All

Datasheet 315



316

ntel.

Bit
Range

Default
& Access

Description

17:16|

0b
RW/1C

DIGITAL_PORT_D_HOT_PLUG_INTERRUPT_DETECT_STATUS:
Project: All Default Value: Ob AccessType: One to Clear

This reflects hot plug detect status on the digital port. Graphics software
must write a one to these bits to clear the status. This bit is used for either
monitor hotplug/unplug or for notification of a sink event. When either a long
or short pulse is detected, one of these bits will set. These bits are ORed
together to go to the main ISR hotplug register bit.

e Value / Name / Description / Project

e 00/ No Detect / Digital port hot plug event not detected / All

e X1/ Short Detect / Digital port short pulse hot plug event detected / All
e 1X / Long Detect / Digital port long pulse hot plug event detected / All

15:13]

Ob
RW

RESERVED_1: Project: All Format:

12

Ob
RW

DIGITAL_PORT_C_HOT_PLUG_DETECT_INPUT_ENABLE: Project: All
Default Value: 0Ob

Controls the state of the HPD buffer for the digital port. The buffer state is
independent of whether the port is enabled or not.

e Value / Name / Description / Project

e 0/ Disable / Buffer disabled / All

e 1/ Enable / Buffer enabled. Hot plugs bit reflect the electrical state of the HPD pin /
All

11:10

0b
RW

DIGITAL_PORT_C_HOT_PLUG_SHORT_PULSE_DURATION: Project: All
Default Value: 0Ob

These bits define the duration of the pulse defined as a short pulse.

Value / Name / Description / Project
00/ 2ms / 2ms / All

01/4.5ms/ 4.5mS / All

10/ 6ms / 6mS / All

11/ 100ms / 100mS / All

9:8

ob
RW/1C

DIGITAL_PORT_C_HOT_PLUG_INTERRUPT_DETECT_STATUS:
Project: All Default Value: Ob AccessType: One to Clear

This reflects hot plug detect status on the digital port. Graphics software
must write a one to these bits to clear the status. This bit is used for either
monitor hotplug/unplug or for notification of a sink event. When either a long
or short pulse is detected, one of these bits will set. These bits are ORed
together to go to the main ISR hotplug register bit.

Value / Name / Description / Project

00 / No Detect / Digital port hot plug event not detected / All

X1 / Short Detect / Digital port short pulse hot plug event detected / All
1X / Long Detect / Digital port long pulse hot plug event detected / All

7:5

0b
RW

RESERVED_2: Project: All Format:
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Bit Default

Range & Access Description

DIGITAL_PORT_B_HOT_PLUG_DETECT_INPUT_ENABLE: Project: All
Default Value: 0b

Controls the state of the HPD buffer for the digital port. The buffer state is

ob independent of whether the port is enabled or not.
4 RW
e Value / Name / Description / Project
e 0/ Disable / Buffer disabled / All
e 1/ Enable/ Buffer enabled. Hot plugs bit reflect the electrical state of the HPD pin /
All
DIGITAL_PORT_B_HOT_PLUG_SHORT_PULSE_DURATION: Project: All
Default Value: 0b
These bits define the duration of the pulse defined as a short pulse.
Ob
3:2 RW

Value / Name / Description / Project
00/ 2ms / 2ms / All

01/4.5ms/ 4.5ms / All

10/ 6ms / 6ms / All

11 /100ms / 100ms / All

DIGITAL_PORT_B_HOT_PLUG_INTERRUPT_DETECT_STATUS:
Project: All Default Value: Ob AccessType: One to Clear

This reflects hot plug detect status on the digital port. Graphics software
must write a one to these bits to clear the status. This bit is used for either
monitor hotplug/unplug or for notification of a sink event. When either a long
1:0 0b or short pulse is detected, one of these bits will set. These bits are ORed
RW/1C |together to go to the main ISR hotplug register bit.

Value / Name / Description / Project

00 / No Detect / Digital port hot plug event not detected / All

X1 / Short Detect / Digital port short pulse hot plug event detected / All
1X / Long Detect / Digital port long pulse hot plug event detected / All

3.4.30 DV_DETERM—Offset 61168h

DV Determinism Mode Register
Access Method
Type: Memory Mapped 1I/0 Register .
(&Pe: 32 bite) DV_DETERM: [GTTMMADR_LSB + 2BF20h] + 61168h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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Bit Default Description
Range | & Access P
. 0b RESERVED: Project: All Format:
31:7
RW
DISPLAYPORT_D_PORT_ENABLE_OVERRIDE: Project: All Default Value:
Ob
6 0b e Value / Name / Description / Project
RW e 0b/ Normal / Normal operation / All
e 1b / Override / DisplayPort D port enable override (controlled from
smlOalertb_gp60_mgpio4 pin) / All
DISPLAYPORT_C_PORT_ENABLE_OVERRIDE: Project: All Default Value:
5 Ob Ob Value Name Description Project Ob Normal Normal operation All 1b
RW Override DisplayPort C port enable override (controlled from sus_statb_gp61
pin) All
DISPLAYPORT_B_PORT_ENABLE_OVERRIDE: Project: All Default Value:
4 Ob Ob Value Name Description Project 0b Normal Normal operation All 1b
RW Override DisplayPort B port enable override (controlled from gp57_mgpio5
pin) All
DP_SDVO_HDMI_PIPE_ENABLE_OVERRIDE_FOR_DISPLAY_PIPE_B:
3 Ob Project: All Default Value: 0b Value Name Description Project Ob Normal
RW Normal operation All 1b Override DP/SDVO/HDMI pipe enable override for

display pipe B (controlled from gp74_batlowb pin) All
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Bit Default Description
Range | & Access
DP_SDVO_HDMI_PIPE_ENABLE_OVERRIDE_FOR_DISPLAY_PIPE_A:
) Ob Project: All Default Value: Ob Value Name Description Project Ob Normal
RW Normal operation All 1b Override DP/SDVO/HDMI pipe enable override for
display pipe A (controlled from slp_s4b pin) All
CRT_LVDS_PIPE_ENABLE_OVERRIDE_FOR_DISPLAY_PIPE_B:
1 Ob Project: All Default Value: 0b Value Name Description Project Ob Normal
RW Normal operation All 1b Override CRT/LVDS pipe enable override for display
pipe B (controlled from susclk_gp62 pin) All
CRT_LVDS_PIPE_ENABLE_OVERRIDE_FOR_DISPLAY_PIPE_A:
o Ob Project: All Default Value: Ob Value Name Description Project Ob Normal
RW Normal operation All 1b Override CRT/LVDS pipe enable override for display
pipe A (controlled from slp_mb pin) All

3.4.31 VIDEO_DIP_CTL_B—Offset 61170h

Video DIP Control for Pipe B

Access Method

Type: Memory Mapped I/O Register
(Size: 32 bits)

VIDEO_DIP_CTL_B: [GTTMMADR_LSB + 2BF20h] + 61170h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 20200900h

31 28

o
o
-
o
o
o

00/0O01O0(O0OO0O0OCOOO0CO1O0O01|00000©O0O00O0

24 20 16 12 8 4 0

RESERVED

PORT_SELECT

GCP_DIP_ENABLE

ENABLE_GRAPHICS_DATA_ISLAND_PACKET

QUENCY

RESERVED_3

RESERVED_1
RESERVED_2

DIP_BUFFER_INDEX

VIDEO_DIP_BUFFER_SIZE

VIDEO_DIP_RAM_ACCESS_ADDRESS

DATA_ISLAND_PACKET_TYPE_ENABLE

VIDEO_DIP_TRANSMISSION_FRE

Bit Default
Range | & Access

Description

0b

31 RW

ENABLE_GRAPHICS_DATA_ISLAND_PACKET: Project: All See Pipe A
description.
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Bit Default Description
Range | & Access P
30:29 01b PORT_SELECT: Project: All See Pipe A description.
‘ RW
28:26 0b RESERVED: Project: All Format:
RW
ob GCP_DIP_ENABLE: Project: All See Pipe A description. This bit should not
25 RW be enabled for 8bpc mode if at least one of the other HDMI ports is enabled
in 12bpc mode.
24:21) 0001b |[DATA_ISLAND_PACKET_TYPE_ENABLE: Project: All See Pipe A
' RW description.
20:19 0b DIP_BUFFER_INDEX: Project: All See Pipe A description.
‘ RW
0b RESERVED_1: Project: All Format:
18
RW
17:16 Ob VIDEO_DIP_TRANSMISSION_FREQUENCY: Project: All See Pipe A
' RW description.
15:12) 0b RESERVED_2: Project: All Format: MBZ
‘ RW
11:8 1001b |VIDEO_DIP_BUFFER_SIZE: Project: All AccessType: Read Only Default
' RO Value: ;1001b See Pipe A description.
7.4 0b RESERVED_3: Project: All Format: MBZ
' RW
0b VIDEO_DIP_RAM_ACCESS_ADDRESS: Project: All AccessType: Read only
3:0 . .
RO See Pipe A description.

3.4.32 VIDEO_DIP_DATA_B—Offset 61174h

Video Data Island Packet Data for Pipe B

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

VIDEO_DIP_DATA_B: [GTTMMADR_LSB + 2BF20h] + 61174h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

31 28
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3.4.33

Bit Default
Range | & Access

Description

0b
RW

VIDEO_DIP_DATA: Project: All Format: See Pipe A description.

VIDEO_DIP_GDCP_PAYLOAD_B—Offset 61178h

Video Data Island

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

3.4.34

Datasheet

Payload for Pipe B

VIDEO_DIP_GDCP_PAYLOAD_B: [GTTMMADR_LSB + 2BF20h]
+ 61178h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

31 28

00O0O0OO0O0O

24 20 16 12 8 4

0/0 OO O|OOOO|OO0OOOOOOOOOOO]|O

(=}

RESERVED

GCP_DEFAULT_PHASE_ENABLE| ©

GCP_COLOR_INDICATION| ©

GCP_AV_MUTE| ©

Bit Default Description
Range | & Access P
. Ob RESERVED: Project: All Format: MBZ
31:3

RW

5 Ob GCP_COLOR_INDICATION: Project: All See Pipe A description.
RW

1 0b GCP_DEFAULT_PHASE_ENABLE: Project: All See Pipe A description.
RW

o 0b GCP_AV_MUTE: All See Pipe A description.
RW

MIPIA_PORT_CTRL—Offset 61190h

mipi A port ctrl

Access Method
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'("gilggi g"ze’t‘)";t‘__’g’ Mapped 1/O Register MIPIA_PORT_CTRL: [GTTMMADR_LSB + 2BF20h] + 61190h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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Bit Default Description
Range | & Access
EN: When this bit is disabled the MIPI DPI (video mode) is inactive and in it's
31 Ob low power state. When it is enable it starts to generate timing for this MIPI
RW port 0 = The port is disabled and all MIPI DPI interface are disable (timing
generator is off) 1 = The port is enabled
ADJIDLY_HSTX: These four bits act as an encoded count of the number of
b buffer delays to insert on the ckdsi2x clock going to the six flops that are
30:27 RW storing the HS TX data and clock signals. Default is 4'b0000 which is the
equivalent of 1 buffer delay. Will need to set these bits to a value determined
by clock timing team before using the MIPI DSI HS TX feature
ob MIPI_DUAL_LINK_MODE_APPLICABLE_ONLY_IF_MIPI_DUAL_LINK
26 . |-MODE_IS_ENABLED_THROUGH_MIPI_LANES_CONFIGURATION_BI
TS: 0 = Front-Back mode (default) 1 = Pixel alternative mode
ob DITHER: This bit enables or disables (bypassing) 8-6-bit color dithering
25 function. The usage of this bit would be on for 18-bpp panels and off for 24-
RW ;
bpp panels. 0 = disabled 1 = enabled
Ob RESERVED: Reserved.
24
RW
SELFLOPPED_HSTX: This bit will be used to mux between the flopped
(new) and unflopped (original) versions of the TX HS clock and data. Default
23 Ob 0 = pass through original unflopped version, if set to 1 = pass through the
RW new flopped version of these signals. We probably need to enable validation
to always set these to 1 during startup so we're fully testing this logic as it is
the intended way we will run AO
29 Ob RESERVED_1: Reserved.
RW
FLISDSI_ADJIDLY_HSTX_MIPIA: These four bits act as an encoded count
ob of the number of buffer delays to insert on the ckdsi2x clock going to the six
21:18 RW flops that are storing the HS TX data and clock signals. Default is 4'b0000
which is the equivalent of 1 buffer delay. Will need to set these bits to a value
determined by clock timing team before using the MIPI DSI HS TX feature
AFE_LATCHOUT: This bit reflect the value of the output latch of CLK A lane
ob in DSI AFE bl = current value of output latch is 1 (D-PHY is in LP11 state) b0
17 RW = current value of output latch is 0 (D-PHY is in LPOO state) The software
driver can read this bit to see if the hold value (LP11 or LP0OO) to initialize
from a sleep state (s0Oil or S0i3) correctly
ob LPOUTPUT_HOLD: 0= disable transparent latche inside DSI AFE. Output
16 RW are driven by latch value. 1= enable transparent latch inside DSI AFE so data
are driven by DSI DPHY
FLISDSI_ADJDLYY_HSTX_MIPIC_HIGH_ORDER: The fourth bit of four
bits act as an encoded count of the number of buffer delays to insert on the
15 Ob ckdsi2x clock going to the six flops that are storing the HS TX data and clock
RW signals. Default is 1'b0 which is the equivalent of 1 buffer delay. Will need to
set these bits to a value determined by clock timing team before using the
MIPI DSI HS TX feature

326

Datasheet



intel.

Bit Default Description
Range | & Access P
MIPI4DPHY_AdjDly_HSTX_MIPI_C: These four bits act as an encoded
count of the number of buffer delays to insert on the ckdsi2x clock going to
14:11 0b the six flops that are storing the HS TX data and clock signals.[Br] Default is
’ RW 4'b0000 which is the equivalent of 1 buffer delay. Will need to set these bits
to a value determined by clock timing team before using the MIPI DSI HS TX
feature
ob CSB: Clock input for bandgap voltage sample and hold circuit. Final setting
10:9 RW will be based silicon characterization. 00b = 20mhz clock 01b = 10mhz clock
10b = 40mhz clock 11b = reserved
g Ob CB: Bandgap chicken bit 0 = using Penwell band gap circuit 1 = back to LNC
RW circuit
FLISDSI_AdjDly_ HSTX_MIPI_C_LOWER_ORDER: The lower 3-bit of
four bits act as an encoded count of the number of buffer delays to insert on
7.9 Ob the ckdsi2x clock going to the six flops that are storing the HS TX data and
' RW clock signals. Default is 3'b000 which is the equivalent of 1 buffer delay. Will
need to set these bits to a value determined by clock timing team before
using the MIPI DSI HS TX feature
4 0b DELAY: When set, the TE counter will be count down until
RW
ob EFFECT: 00: No tearing effect required - memory write start as soon as
3:2 RW write data is available 01: TE trigger by MIPI DPHY and DSI protocol 10: TE
trigger by GPIO pin 11: Reserved
MIPI_LANES_CONFIGURATION: 00: All 4 MIPI A lanes are assigned to
pipe A. All 4 MIPI C lanes are assigned to pipe B. 01: MIPI dual-link mode
1:0 0b with data from pipe A 10: MIPI dual-link mode with data from pipe B 11:
' RW Reserved Programming note: when MIPI dual-link mode is enabled, the port
enable bits in both MIPI A control register and MIPI C control register shall be
enabled.

3.4.35 MIPIA_TEARING_CTR—Offset 61194h

mipi A tearing CTR

Access Method

Type: Memory Mapped I/O Register
(Size: 32 bits)

MIPIA_TEARING_CTR: [GTTMMADR_LSB + 2BF20h] + 61194h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

31 28

00O0O0OO0O0O

24 20 16 12 8 4 0

0/j0 0 0O O|OOOO|OO0OOOOOOOOOOOOOOODO

Datasheet

18]
-

RESERVED

327



3.4.36

Type: Memory Mapped I/O Register
(Size: 32 bits)

328

Bit Default Description
Range | & Access P
31:16 Ob RESERVED: Reserved.
RW
15:0 Ob TE: Number of delay clocks from TE trigger to start sending data to DSI
' RW controller

DPA_PIX_GEN_CTRL—Offset 61198h

Display Pipe A Pixel Generator Control

Access Method

DPA_PIX_GEN_CTRL: [GTTMMADR_LSB + 2BF20h] + 61198h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
31 28 24 20 16 12 8 4 0
00O0O0O|0O0OOO0OOOODOOOOBOOOOBOOOOBDOOOOOO0OO
| | | | @ E
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BIT_35_32_OF_DISPLAY_PIPE_A_PROGRAMMABLE_PIXEL_DATA_REGISTER_4

BIT_35_32_OF_DISPLAY_PIPE_A_PROGRAMMABLE_PIXEL_DATA_REGISTER_3

BIT_35_32_OF_DISPLAY_PIPE_A_PROGRAMMABLE_PIXEL_DATA_REGISTER_2

BIT_35_32_OF_DISPLAY_PIPE_A_PROGRAMMABLE_PIXEL_DATA_REGISTER_1

PIXEL_GENERATOR_ENABLE| ©
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3.4.37

Bit Default Description
Range | & Access P
31:29 ) BIT_35_32_OF_DISPLAY_PIPE_A_PROGRAMMABLE_PIXEL_DATA_R
’ RW EGISTER_4: Project: All Default Value: Ob
27:24 0b BIT_35_32_OF_DISPLAY_PIPE_A_PROGRAMMABLE_PIXEL_DATA_R
’ RW EGISTER_3: Project: All Default Value: Ob
23:20 Ob BIT_35_32_ OF_DISPLAY_PIPE_A_PROGRAMMABLE_PIXEL_DATA_R
’ RW EGISTER_2: Project: All Default Value: Ob
19:16 Ob BIT_35_32_ OF_DISPLAY_PIPE_A_PROGRAMMABLE_PIXEL_DATA_R
’ RW EGISTER_1: Project: All Default Value: Ob
15:) 0b RESERVED: Project: All Format:
’ RW
MODE_SELECT: Project: All Default Value: Ob Pixel generator mode select
1 Ob Value Name Description Project Ob LFSR LFSR All 1b Programmable
RW Programmable pixel data register. Setting mode select to 1 will also start the
2-bit counter. All
o 0Ob PIXEL_GENERATOR_ENABLE: All
RW

MIPIA_AUTOPWG—Offset 611A0h

mipi A autopowergating

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

3.4.38

Datasheet

MIPIA_AUTOPWG: [GTTMMADR_LSB + 2BF20h] + 611A0h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

31 28 24 20 16 12 8 4 0
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Bit Default Description

Range | & Access P
31:0 Ob RESERVED: Reserved.
' RW

DPB_PIX_GEN_CTRL—Offset 611B0Oh

Display Pipe B Pixel Generator Control

Access Method
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'("gilz’g_’ g"zeg““‘__’g’ Mapped 1/O Register DPB_PIX_GEN_CTRL: [GTTMMADR_LSB + 2BF20h] + 611BOh

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

31 28 24 20 16 12 8 4

o

00O0OOOOOOOOO|OO0OOOOOO|OOOOOO0OO0OOO|O0OO

RESERVED
PIXEL_GENERATOR_ENABLE| ©

MODE_SELECT| ©

BIT_35_32_OF_DISPLAY_PIPE_B_PROGRAMMABLE_PIXEL_DATA_REGISTER_4

BIT_35_32_OF_DISPLAY_PIPE_B_PROGRAMMABLE_PIXEL_DATA_REGISTER_3
BIT_35_32_OF_DISPLAY_PIPE_B_PROGRAMMABLE_PIXEL_DATA_REGISTER_2
BIT_35_32_OF_DISPLAY_PIPE_B_PROGRAMMABLE_PIXEL_DATA_REGISTER_1

Bit Default

Range | & Access Description

0b BIT_35_32_ OF_DISPLAY_PIPE_B_PROGRAMMABLE_PIXEL_DATA_R
RW EGISTER_4: Project: All Default Value: Ob

ob BIT_35_32_ OF_DISPLAY_PIPE_B_PROGRAMMABLE_PIXEL_DATA_R
27:24 RW EGISTER_3: Project: All Default Value: Ob Address:
GraphicsAddress[35:32]

0b BIT_35_32_ OF_DISPLAY_PIPE_B_PROGRAMMABLE_PIXEL_DATA_R
RW EGISTER_2: Project: All Default Value: Ob

0b BIT_35_32_OF_DISPLAY_PIPE_B_PROGRAMMABLE_PIXEL_DATA_R
RW EGISTER_1: Project: All Default Value: Ob

31:28

23:20

19:16
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Bit Default Description
Range | & Access P
15:) 0b RESERVED: Project: All Format:
’ RW
MODE_SELECT: Project: All Default Value: Ob Pixel generator mode select
1 Ob Value Name Description Project Ob LFSR LFSR All 1b Programmable
RW Programmable pixel data register. Setting mode select to 1 will also start the
2-bit counter. All
o 0Ob PIXEL_GENERATOR_ENABLE: All Format: Enable
RW

3.4.39 PIPEA_PP_STATUS—Offset 61200h

PipeA Panel Power Status Register ([DevCL, DevCTG, DevCDV]) PP Status (dplrreg.v
panel_pwr_sr)

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

PIPEA_PP_STATUS: [GTTMMADR_LSB + 2BF20h] + 61200h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 08000000h
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Bit
Range

Default
& Access

Description

31

0b
RO

PANEL_POWER_ON_STATUS: 0 = Indicates that the panel power down
sequencing has completed. A power cycle delay may be currently active. It is
safe and allowed to program pipe timing and DPLL registers. If this bit is not
a zero, it activates the register write protect and writes to those registers will
be ignored unless the write protect key value is set in the panel sequencing
control register. 1 = In conjunction with bits Power Sequence Progress field
and Power Cycle Delay Active, this bit set to a one indicates that the panel is
currently powered up or is currently in the power down sequence and it is
unsafe to change the pipe timing and DPLL registers for the pipe that is
assigned to the embedded panel output. If the embedded panel port is
selected as the target for the panel control, Software is responsible for
enabling the LCD display by writing a 1 to the port enable bit only after all
pipe timing, DPLL registers are properly programmed, and the PLL has locked
to the reference signal. This bit is cleared (set to 0) only after the panel
power down sequencing is completed.

30

Ob
RO

REQUIRE_ASSET_STATUS: This bit indicates the status of programming of
the display PLL and the selected display port. This a power on cycle will not
be allowed unless this status indicates that the required assets are
programmed and ready for use. 0 = All required assets are not properly
programmed. 1 = All required assets are ready for the driving of a panel. The
following conditions determine that the assets are ready: 1) Display Pipe PLL
Enabled and frequency locked (bit-31 of DPLL Control Register for the pipe
attached to the embedded panel port). 2) Display Pipe Enabled (bit-31 of
PIPECONF Pipe Configuration Register. For the pipe attached to the
embedded panel port) 3) Embedded Panel Port is Programmed Enabled

29:28

0b
RO

POWER_SEQUENCE_PROGRESS: 00 = Indicates that the panel is not in a
power sequence 01 = Indicates that the panel is in a power up sequence
(may include power cycle delay) 10 = Indicates that the panel is in a power
down sequence 11 = Reserved

27|

ib
RO

POWER_CYCLE_DELAY_ACTIVE: Power cycle delays occur after a panel
power down sequence or after a hardware reset. On reset, a power cycle
delay will occur using the default value for the timing. 0 = A power cycle
delay is not currently active 1 = A power cycle delay (T4) is currently active

26:4

0b
RO

RESERVED: Reserved.

3.4.40

332

3:0

0b
RO

INTERNAL_SEQUENCE_STATE_FOR_TEST_DEBUG: 0000 = Power Off
Idle (S0.0) 0001 = Power Off, Wait for cycle delay (S0.1) 0010 = Power Off
(50.2) 0011 = Power Off (S0.3) 0100 = Reserved 0101 = Reserved 0110 =
Reserved 0111 = Reserved 1000 = Power On Idle (S1.0) 1001 = Power On,
(S1.1) 1010 = Power On, (S1.2) 1011 = Power On, Wait for cycle delay
(S51.3) 1100 = Reserved 1101 = Reserved 1110 = Reserved 1111 = Reset

PIPEA_PP_CONTROL—Offset 61204h

PipeA Panel Power Control Register ([DevCL, DevCTG, DevCDV]) PP Control (dplrreg.v

pnl_pwr_

cntl)

Access Method
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Type: Memory Mapped I/O Register

(Size: 32 bits)

Datasheet

PIPEA_PP_CONTROL: [GTTMMADR_LSB + 2BF20h] + 61204h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

31

000

28

0/j0 0O00O/O OOO|OO0OO|OO0OOOOOGO0O0O0DO

24 20 16 12 8 4

o

POWER_STATE_TARGET| ©

BACKLIGHT_ENABLE| ©

POWER_DOWN_ON_RESET| ©

RESERVED

WRITE_PROTECT_KEY

EDP_PANEL_VDD_ENABLE| ©

Bit
Range

Default
& Access

Description

31:16

0b
RW

WRITE_PROTECT_KEY: ABCD Write protect off When this field is
programmed to anything except the write protect off setting and the panel is
either powered up or in the process of a power up sequence, a set of
registers involved in generation of panel timing or control become write
protected. Any write cycles to those write protected registers, while they will
complete as normal, will not change the value of the register when write
protected. When this register field contains the write protect off key value,
write protect will be unconditionally disabled. In situations where the
embedded panel port is unused, the port should remain powered down and
the write protect will be inactive. This field in normal operation should be left
to all zeros and never programmed with the key value. It exists only to allow
testing and workarounds. List of Write protected registers: (LVDS and Panel
sequencing Registers): LVDS Digital Display Port Control Address: 61180h
61183h Pipe A Panel power on sequencing delays - Address: 61208-6120Bh
Pipe A Panel power off sequencing delays Address: 6120Ch 6120Fh Pipe A
Panel power cycle delay and Reference Divisor Address: 61210h 61213
(DPLL registers): DPLL Control Registers FPAO DPLL Divisor Register FPA1
DPLL Divisor Register 1 FPBO DPLL Divisor Register FPB1 DPLL Divisor
Register 1 (Display Pipe timing registers except source size) HTOTAL
Horizontal Total Register HBLANK Horizontal Blank Register HSYNC_
Horizontal Sync Register VTOTAL_ Vertical Total Register VBLANK_ Vertical
Blank Register VSYNC_ Vertical Sync Register

15:4

Ob
RW

RESERVED: Reserved.

0b
RW

EDP_PANEL_VDD_ENABLE: [DevCDV]: Enabling this bit enables the panel
vdd if the embedded panel is DisplayPort, as indicated in bits 31:30 of the
panel power on sequencing. Software must enable this bit for eDP link
training. After eDP link training is done, software must disable it and let the
normal panel power sequencing to take control. 0 = eDP panel Vdd disabled
1 = eDP panel Vdd enabled [DevCLN] Reserved
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Bit Default
Range | & Access

Description

0b
RW

BACKLIGHT_ENABLE: [DevCTG, DevCDV]: Enabling this bit enables the
panel backlight if the embedded panel is DisplayPort, as indicated in bits
31:30 of the panel power on sequencing. Software must enable this bit after
training the link, and disable it when disabling the panel power state target.
0 = Backlight disabled 1 = Backlight enabled [DevCL] Reserved

0b
RW

POWER_DOWN_ON_RESET: Enabling this bit causes the panel to power
down when a reset warning comes to the GMCH from the ICH. When system
reset is initiated, the embedded panel port automatically begins the panel
power down sequence. If the panel is not on during a reset event, this bit is
ignored. 0 = Do not run panel power down sequence when reset is detected
1 = Run panel power down sequence when system is reset

3.4.41

0b
RW

POWER_STATE_TARGET: Writing this bit can occur any time, it will only be
used at the completion of any current power cycle. 0 = The panel power
state target is off, if the panel is either on or in a power on sequence, a
power off sequence is started as soon as the panel reaches the power on
state. This may include a power cycle delay. If the panel is currently off,
there is no change of the power state or sequencing done. 1= The panel
power state target is on, if the panel is in either the off state or a power off
sequence, if all pre-conditions are met, a power on sequence is started as
soon as the panel reaches the power off state. This may include a power
cycle delay. If the panel is currently off, there is no change of the power state
or sequencing done. While the panel is on or in a power on sequence, the
register write lock will be enabled.

PIPEA_PP_ON_DELAYS—Offset 61208h

PipeA Panel Power on Sequencing Delays ([DevCL, DevCTG, DevCDV]) PP On Delay
values (dplrreg.v DPLRppon_sd)

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

334

PIPEA_PP_ON_DELAYS: [GTTMMADR_LSB + 2BF20h] +
61208h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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Bit Default Description
Range | & Access P
PANEL_CONTROL_PORT_SELECT: These bits define to which port the
embedded panel is connected. This is used for automatic control of the panel
power. If the selected port is disabled or if the port is not on pipe-B, then, the
0b . .
31:30 RW power sequence will not allow a panel power up. 00 = Reserved 01 = Panel is
connected to the embedded DisplayPort B 10 = Panel is connected to the
embedded DisplayPort C 11 = Reserved The selection of non-existent ports
are not allowed. This programming will disable panel power sequencing logic.
Ob RESERVED: Reserved.
29
RW
b POWER_UP_DELAY: Programmable value of panel power sequencing delay
28:16| RW during panel power up. This provides the time delay for the T1+T2 time
sequence. The time unit used is the 100us timer.
15:13 Ob RESERVED_1: Reserved.
RW
POWER_ON_TO_BACKLIGHT_ENABLE_DELAY: Programmable value of
12:0 0b panel power sequencing delay during panel power up. This provides the time
' RW delay for the T5 (T3 for DisplayPort) time sequence. The time unit used is the

100us timer.

PIPEA_PP_OFF_DELAYS—Offset 6120Ch

PipeA Panel Power off Sequencing Delays ([DevCL, DevCTG, DevCDV]) PP Delay Off
values (dplrreg.v DPLRppoff_sd)

Access Method
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Type: Memory Mapped I/O Register PIPEA_PP_OFF_DELAYS: [GTTMMADR_LSB + 2BF20h] +
(Size: 32 bits) 6120Ch

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

31 28 24 20 16 12 8 4 0

oooooooo‘oooo‘oooooooooooo‘oooo‘oooo

1

RESERVED

RESERVED

POWER_DOWN_DELAY

POWER_BACKLIGHT_OFF_TO_POWER_DOWN_DELAY

Bit Default

Range | & Access Description

0b RESERVED: Reserved.

1:2
31:29 RW

ob POWER_DOWN_DELAY: Programmable value of panel power sequencing
28:16 RW delay during power up. This provides the time delay for the T3 (T5 for
DisplayPort) time sequence. The time unit used is the 100us timer.

Ob RESERVED_1: Reserved.
RW

15:13]

POWER_BACKLIGHT_OFF_TO_POWER_DOWN_DELAY: Programmable
Ob value of panel power sequencing delay during power down. This provides the
RW time delay for the Tx (T4 for DisplayPort) time sequence. The time unit used
is the 100us timer.

12:0

3.4.43 PIPEA_PP_DIVISOR—Offset 61210h

PipeA Panel Power Cycle Delay and Reference Divisor ([DevCL, DevCTG, DevCDV]) PP
Divisor (dplrreg.v DPLRrefdiv_pp_cd)

Access Method
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Type: Memory Mapped I/O Register

(Size: 32 bits)

PIPEA_PP_DIVISOR: [GTTMMADR_LSB + 2BF20h] + 61210h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00270F04h

31

000

28

0{0 0O

24 20 16 12 8 4 0

0/{0 01 0011100002 1110 0 0|0 1 00

RESERVED| o

POWER_CYCLE_DELAY

REFERENCE_DIVIDER

Bit
Range

Default
& Access

Description

000000000
010011100
001111b

RW

REFERENCE_DIVIDER: This field provides the value of the divider used for
the creation of the panel timer reference clock. The output of the divider is
used as the fastest of the three time bases (100us) for all other timers. The
other time bases are divided from this frequency. The value of zero should
not be used. When it is desired to divide by N, the actual value to be
programmed is (N/2)-1. The value should be (100*RefinMHz/2)-1. The
default value assumes the default value for the display core clock that is for
[DevCL and DevCTG] a 200MHz reference value. The following are examples
for other memory speeds. Display Core Frequency Value of Field 233MHz
2D81h 200MHz 270Fh 133MHz 19F9h

7:5

Ob
RW

RESERVED: Reserved.

4:0

00100b
RW

POWER_CYCLE_DELAY: Programmable value of time panel must remain in
a powered down state after powering down. For devices coming out of reset,
the default values will define how much time must pass before a power on
sequence can be started. This field uses the .1 S time base unit from the
divider. If the panel power on sequence is attempted during this delay, the
power on sequence will commence once the power cycle delay is complete.
Writing a value of 0 selects no delay or is used to abort the delay if it is
active. During the initial power up reset, a D3 cold power cycle, or a user
instigated system reset, the timer will be set to the default value and the
count down will begin after the de-assertion of reset. Writing this field to a
zero while the count is active will abort this portion of the sequence. This
corresponds to the T4 of the SPWG specification. Note: Even if the panel is
not enabled, the T4 count happens after reset. This register needs to be
programmed to a +1 value. For instance for meeting the SPWG specification
of 400mS, program 5 to achieve at least 400mS delay prior to powerup.

3.4.44 PFIT_CONTROL—Offset 61230h

Panel Fitting Controls

Datasheet
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Access Method

Type: Memory Mapped 1/O Register PFIT_CONTROL: [GTTMMADR_LSB + 2BF20h] + 61230h
(Size: 32 bits)
GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 20000000h
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DEBUG_FORCE_THREE_PIXEL_MODE_WHEN_IN_TWO_LINE_MODE| ©

Bit Default

Range | & Access Description

PANEL_FITTING_ENABLED: Disables the panel fitting function by forcing

ob pixels to bypass. Panel fitting must be disabled when running VGA native

31 RW modes or interlaced modes on the same pipe. Panel fitting should be enabled
or disabled before the pipe is enabled. 0 = Bypass the panel fitting (1:1

ratio) 1 = Enable panel fitting (Ratios include 1:1)

PIPE_SELECT: Indicates the pipe attached to the panel fitter 00 = Panel
01b fitter is attached to Display Pipe A. 01 = Panel fitter is attached to Display
RW Pipe B. This is the default after reset. 10 = Reserved for pipe C 11 =
Reserved for pipe D

30:29
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Bit Default Description
Range | & Access P
SCALING_MODE: 000 = Auto-scale (source and destination should have
the same aspect ratios) 001 = Programmed scaling: Values in register
b 61234h will be used for horizontal and vertical scaling factors 010 = Pillarbox
28:26| RW (example: 4:3 to 16:9 auto conversion) use only when destination has wider
aspect ratio than source 011 = Letterbox (example: 16:9 to 4:3 auto
conversion) use only when destination has taller aspect ratio than source 1xx
= Reserved
FILTER_COEFFICIENT_SELECT: Selects the set of predefined filter
25:24 Ob coefficients to use for panel fitting 00 = Fuzzy filtering 01 = Crisp edge
’ RW enhancing filtering 10 = Median between fuzzy and crisp filtering 11 =
Reserved
>3 Ob DEBUG_FORCE_TWO_LINE_MODE: debug for two line mode
RW
- ) DEBUG_FORCE_THREE_PIXEL_MODE_WHEN_IN_TWO_LINE_MODE:
RW debug force three pixel mode when in two line mode
ob DEBUG_CREATE_EXTRA_STALLS_IN_VGA_MODE: 000 = No stall 001 =
21:19 RW 33% stall 010 = 50% stall 011 = 66% stall 100 = 75% stall 101 = 80% stall
110 = 90% stall 111 = Reserved
) Ob RESERVED: Reserved.
18:5
RW
4 Ob RESERVED_1: (was Force One Line Mode) write as zero
RW
3 Ob RESERVED_2: (was Dither Enable which moved to register 61180h)
RW
2:0 Ob RESERVED_3: Reserved.
‘ RW

3.4.45 PFIT_PGM

_RATIOS—Offset 61234h

Programmed Panel Fitting Ratios

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

PFIT_PGM_RATIOS: [GTTMMADR_LSB + 2BF20h] + 61234h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

Datasheet
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31 28 24 20 16 12 8 4 0

00000000000000000000|000000000000

1

RESERVED

RESERVED

PANEL_FITTING_VERTICAL_RATIO

PANEL_FITTING_HORIZONTAL_RATIO

Bit Default Description
Range | & Access P
31:29 Ob RESERVED_: Reads as zeros
RW
28:16 Ob PANEL_FITTING_VERTICAL_RATIO: Vertical scaling ratio for panel
' RW fitting.
15:13 Ob RESERVED__ 1: Reads as zeros
’ RW
12:0 Ob PANEL_FITTING_HORIZONTAL_RATIO: Horizontal scaling ratio for panel
' RW fitting.

3.4.46 RESERVEDUSEDTOBEAUTOSCALINGRATIOSREADBACK—
Offset 61238h

Reserved.

Access Method

Type: Memory Mapped I/0O Register RESERVEDUSEDTOBEAUTOSCALINGRATIOSREADBACK:
(Size: 32 bits) [GTTMMADR_LSB + 2BF20h] + 61238h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

31 28 24 20 16 12 8 4 0
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RESERVED
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intel)

Bit Default

Range | & Access

Description

0b
RO

RESERVED: Reserved.

RESERVEDUSEDTOBESCALINGINITIALPHASE—Offset
6123Ch

Reserved.

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

3.4.48

RESERVEDUSEDTOBESCALINGINITIALPHASE:
[GTTMMADR_LSB + 2BF20h] + 6123Ch

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

Type: Memory Mapped I/O Register

(Size: 32 bits)

Datasheet
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Bit Default Description
Range | & Access P
31:0 0b RESERVED: Reserved.
' RW
PIPEA_BLC_PWM_CLT2—Offset 61250h
PipeA Backlight PWM Control Register 2
Access Method
PIPEA_BLC_PWM_CLT2: [GTTMMADR_LSB + 2BF20h] +
61250h
GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h
Default: 00000000h
341
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Bit Default Description
Range | & Access P
31 Ob PWM_ENABLE: This bit enables the PWM counter logic 0 = PWM disabled
RW (drives 0 always) 1 = PWM enabled
30 0b RESERVED__ MBZ: Reserved.
RW
29 Ob RESERVED_: Reserved.
RW
28 0b BACKLIGHT_POLARITY: This field controls the polarity of the PWM signal.
RW 0 = Active High 1 = Active Low
>7 0b RESERVED: MBZ
RW
PHASE_IN_INTERRUPT_STATUS: This bit will be set by hardware when a
26 0b Phase-In interrupt has occurred. Software will clear this bit by writinga 1,
RW/1C |which will reset the interrupt generation. [DevCL-A,B] Reserved AccessType:
One to Clear
ob PHASE_IN_ENABLE: Setting this bit enables a PWM phase in based on the
25 RW programming of the Phase In registers below. This bit clears itself when the
phase in is completed.
24 Ob PHASE_IN_INTERRUPT_ENABLE: Setting this bit enables an interrupt to
RW be generated when the PWM phase in is completed.
ob PHASE_IN_TIME_BASE: This field determines the number of VBLANK
23:16 RW events that pass before one increment occurs. 0 = invalid 1 = 1 vblank 2 = 2
vblanks etc.
PHASE_IN_COUNT: This field determines the number of increment events
in this phase in. Writes to this register should only occur when hardware-
phase-ins are disabled. Reads to this register can occur any time, where the
15:4 Ob value in this field indicates the number of increment events remaining to fully
' RW apply a phase-in request as hardware automatically decrements this value. A
value of 0 is invalid. In order to write the same value to this field for the
second time, one must write a dummy value to this field, for example, 0,
before writing the real value for the second time.
ob PHASE_IN_INCREMENT: This field indicates the amount to adjust the PWM
7:0 RW duty cycle register on each increment event. This is a two s complement
number.

Datasheet



3.4.49 PIPEA_BLC_PWM_CTL—Offset 61254h

PipeA Backlight PWM Control Register

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

PIPEA_BLC_PWM_CTL: [GTTMMADR_LSB + 2BF20h] + 61254h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

31

000

28

0|0 0O

24 20 16 12 8 4 0

O0000000000000000|00000000

QUENCY

BACKLIGHT_DUTY_CYCLE

BACKLIGHT_MODULATION_FRE

Bit
Range

Default
& Access

Description

31:16

0b
RW

BACKLIGHT_MODULATION_FREQUENCY: This field determines the
number of time base events in total for a complete cycle of modulated
backlight control. This field is normally set once during initialization based on
the frequency of the clock that is being used and the desired PWM frequency.
This value represents the period of the PWM stream in display core clocks
([DevCTG] 100MHz HRAW clocks) multiplied by 128 or 25MHz SO0IX clocks
multiplied by 16.

15:0

Ob
RW

BACKLIGHT_DUTY_CYCLE: This field determines the number of time base
events for the active portion of the PWM backlight control. This should never
be larger than the frequency field. A value of zero will turn the backlight off.
A value equal to the backlight modulation frequency field will be full on. This
field gets updated when it is desired to change the intensity of the backlight,
it will take affect at the end of the current PWM cycle. This value represents
the active time of the PWM stream in display core clock ([DevCTG] HRAW
clock) periods multiplied by 128 or 25MHz SO0IX clocks multiplied by 16.

3.4.50 PIPEA_BLM_HIST_CTL—Offset 61260h

PipeA Image Enhancement Histogram Control Register

Datasheet
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Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

PIPEA_BLM_HIST_CTL: [GTTMMADR_LSB + 2BF20h] + 61260h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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Bit Default Description
Range | & Access P
IMAGE_ENHANCEMENT_HISTOGRAM_ENABLED: This bit enables the
ob Image Enhancement histogram logic to collect data. 0 = Image histogram is
31 RW disabled 1 = The Image histogram is enabled. When this bit is changed from
a zero to a one, histogram calculations will begin after the next VBLANK of
the assigned pipe.
IMAGE_ENHANCEMENT_MODIFICATION_TABLE_ENABLED: This bit
30 Ob enables the Image Enhancement modification table. 0 = disabled 1 =
RW enabled. When this bit is changed from a zero to a one, modifications begin
after the next VBLANK of the assigned pipe.
29 Ob RESERVED_MBZ_IMAGE_ENHANCEMENT_PIPE_ASSIGNMENT: Each
RW pipe has its own IE function
58:25 0b RESERVED: Always write as 0 s.
' RW
24 0b HISTOGRAM_MODE_SELECT: 0: YUV Luma Mode 1: HSV Intensity Mode -
RW Reserved on [DevCL]
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Bit Default Description
Range | & Access P
ob SYNC_TO_PHASE_IN_COUNT: This field indicates the phase in count
23:16 RW number on which the Image Enhancement table will be loaded if the Sync to
Phase in is enabled.
19 0b RESERVED_1: Always write as 0.
RW
14:13 0b ENHANCEMENT_MODE: 00: Direct look up mode 01: Additive mode 10:
’ RW Multiplicative mode - Reserved on [DevCL] 11: Reserved
b SYNC_TO_PHASE_IN: Setting this bit enables the double buffered
12 RW registers to be loaded on the phase in count value specified instead of the
next vblank.
BIN_REGISTER_FUNCTION_SELECT: This field indicates what data is
being written to or read from the bin data register. 0 = Bin Threshold Count.
11 Ob A read from the bin data register returns that bin s threshold value from the
RW most recent vblank load event (guardband threshold trip). Valid range for the
Bin Index is 0 to 31. 1 = Bin Image Enhancement Value. Valid range for the
Bin Index is 0 to 32
. Ob RESERVED_2: Always write as 0's.
10:7
RW
BIN_REGISTER_INDEX_READ_ONLY: This field indicates the bin number
6:0 0b whose data can be accessed through the bin data register. This value is
' RW automatically incremented by a read or a write to the bin data register if the

busy bit is not set.

PIPEA_IMAGE_ENHANCEMENT_BIN_DATA_REGISTER-—
Offset 61264h

PIPEA_IMAGE_ENHANCEMENT_BIN_DATA_REGISTER index registers

Access Method

Type: Memory Mapped 1I/0 Register

(Size: 32 bits)

Datasheet

PIPEA_IMAGE_ENHANCEMENT_BIN_DATA_REGISTER:
[GTTMMADR_LSB + 2BF20h] + 61264h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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PIPEA_IMAGE_ENHANCEMENT_BIN_DATA_REGISTER_REGISTER_DESCRIPTIONS

Bit Default

Range | & Access Description

b PIPEA_IMAGE_ENHANCEMENT_BIN_DATA_REGISTER_REGISTER_D
31:0 RW ESCRIPTIONS: PIPEA_IMAGE_ENHANCEMENT_BIN_DATA_REGISTER
indexed register descriptions

3.4.52 PIPEAHISTOGRAMTHRESHOLDGUARDBANDREGISTER—
Offset 61268h

pipeA histrogram threshold gurband register

Access Method

Type: Memory Mapped I/O Register PIPEAHISTOGRAMTHRESHOLDGUARDBANDREGISTER:
(Size: 32 bits) [GTTMMADR_LSB + 2BF20h] + 61268h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h
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Default: 00000000h
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HISTOGRAM_EVENT_STATUS_READ_ONLY

HISTOGRAM_INTERRUPT_ENABLE| ©

GUARDBAND_INTERRUPT_DELAY

THRESHOLD_GUARDBAND

Bit Default Description
Range | & Access P
31 Ob HISTOGRAM_INTERRUPT_ENABLE: 0 = Disabled 1 = Enabled. This
RW generates a histogram interrupt once a Histogram event occurs.
HISTOGRAM_EVENT_STATUS_READ_ONLY: When a Histogram event
b has occurred, this will get set by the hardware. For any more Histogram
30 RO events to occur, the software needs to clear this bit by writing a '1'. The
default state for this bit is '0'. 0 = Histogram event has not occurred. 1 =
Histogram event has occurred. AccessType: Read Only
ob GUARDBAND_INTERRUPT_DELAY: An interrupt is generated after this
29:22 RW many consecutive frames of the guardband threshold being surpassed. This
value is double buffered on start of vblank. A value of 0 is invalid.
ob THRESHOLD_GUARDBAND: This value is used to determine the guardband
21:0 RW for the threshold interrupt generation. This single value is used for all the

segments. This value is double buffered on start of vblank

3.4.53 PIPEB_PP_STATUS—Offset 61300h

PipeB Panel Power Status Register ([DevVLVP]) PP Status (dplrreg.v panel_pwr_sr)

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

PIPEB_PP_STATUS: [GTTMMADR_LSB + 2BF20h] + 61300h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 08000000h
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RESERVED
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_STATE_

QUENCE

INTERNAL_SE

Bit
Range

Default
& Access

Description

31

Ob
RO

PANEL_POWER_ON_STATUS: 0 = Indicates that the panel power down
sequencing has completed. A power cycle delay may be currently active. It is
safe and allowed to program pipe timing and DPLL registers. If this bit is not
a zero, it activates the register write protect and writes to those registers will
be ignored unless the write protect key value is set in the panel sequencing
control register. 1 = In conjunction with bits Power Sequence Progress field
and Power Cycle Delay Active, this bit set to a one indicates that the panel is
currently powered up or is currently in the power down sequence and it is
unsafe to change the pipe timing and DPLL registers for the pipe that is
assigned to the embedded panel output. If the embedded panel port is
selected as the target for the panel control, Software is responsible for
enabling the LCD display by writing a 1 to the port enable bit only after all
pipe timing, DPLL registers are properly programmed, and the PLL has locked
to the reference signal. This bit is cleared (set to 0) only after the panel
power down sequencing is completed.

30

0b
RO

REQUIRE_ASSET_STATUS: This bit indicates the status of programming of
the display PLL and the selected display port. This a power on cycle will not
be allowed unless this status indicates that the required assets are
programmed and ready for use. 0 = All required assets are not properly
programmed. 1 = All required assets are ready for the driving of a panel. The
following conditions determine that the assets are ready: 1) Display Pipe PLL
Enabled and frequency locked (bit-31 of DPLL Control Register for the pipe
attached to the embedded panel port). 2) Display Pipe Enabled (bit-31 of
PIPECONF Pipe Configuration Register. For the pipe attached to the
embedded panel port) 3) Embedded Panel Port is Programmed Enabled

29:28

0b
RO

POWER_SEQUENCE_PROGRESS: 00 = Indicates that the panel is not in a
power sequence 01 = Indicates that the panel is in a power up sequence
(may include power cycle delay) 10 = Indicates that the panel is in a power
down sequence 11 = Reserved

Datasheet
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Bit Default

Range & Access Description

POWER_CYCLE_DELAY_ACTIVE: Power cycle delays occur after a panel
1b power down sequence or after a hardware reset. On reset, a power cycle

27 RO delay will occur using the default value for the timing. 0 = A power cycle
delay is not currently active 1 = A power cycle delay (T4) is currently active
26:4 Ob RESERVED: Reserved.
RO
INTERNAL_SEQUENCE_STATE_FOR_TEST_DEBUG: 0000 = Power Off
Idle (S0.0) 0001 = Power Off, Wait for cycle delay (S0.1) 0010 = Power Off
3.0 0b (S0.2) 0011 = Power Off (50.3) 0100 = Reserved 0101 = Reserved 0110 =

RO Reserved 0111 = Reserved 1000 = Power On Idle (51.0) 1001 = Power On,
(S1.1) 1010 = Power On, (S1.2) 1011 = Power On, Wait for cycle delay
(S1.3) 1100 = Reserved 1101 = Reserved 1110 = Reserved 1111 = Reset

3.4.54 PIPEB_PP_CONTROL—Offset 61304h
PipeB Panel Power Control Register ([DevVLVP]) PP Control (dplrreg.v pnl_pwr_cntl)

Access Method

'("gifz’:f ?':"ze’t‘)“igs?’ Mapped 1/0 Register PIPEB_PP_CONTROL: [GTTMMADR_LSB + 2BF20h] + 61304h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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Bit
Range

Default
& Access

Description

31:16

0b
RW

WRITE_PROTECT_KEY: ABCD Write protect off When this field is
programmed to anything except the write protect off setting and the panel is
either powered up or in the process of a power up sequence, a set of
registers involved in generation of panel timing or control become write
protected. Any write cycles to those write protected registers, while they will
complete as normal, will not change the value of the register when write
protected. When this register field contains the write protect off key value,
write protect will be unconditionally disabled. In situations where the
embedded panel port is unused, the port should remain powered down and
the write protect will be inactive. This field in normal operation should be left
to all zeros and never programmed with the key value. It exists only to allow
testing and workarounds. List of Write protected registers: (Panel sequencing
Registers): Pipe B Panel power on sequencing delays - Address: 61308-
6130Bh Pipe B Panel power off sequencing delays Address: 6130Ch 6130Fh
Pipe B Panel power cycle delay and Reference Divisor Address: 61310h
61313 (DPLL registers): DPLL Control Registers FPAO DPLL Divisor Register
FPA1 DPLL Divisor Register 1 FPBO DPLL Divisor Register FPB1 DPLL Divisor
Register 1 (Display Pipe timing registers except source size) HTOTAL
Horizontal Total Register HBLANK Horizontal Blank Register HSYNC_
Horizontal Sync Register VTOTAL_ Vertical Total Register VBLANK_ Vertical
Blank Register VSYNC_ Vertical Sync Register

0b
RW

RESERVED: Reserved.

0b
RW

EDP_PANEL_VDD_ENABLE: [DevCDV]: Enabling this bit enables the panel
vdd if the embedded panel is DisplayPort, as indicated in bits 31:30 of the
panel power on sequencing. Software must enable this bit for eDP link
training. After eDP link training is done, software must disable it and let the
normal panel power sequencing to take control. 0 = eDP panel Vdd disabled
1 = eDP panel Vdd enabled [DevCLN] Reserved

0b
RW

BACKLIGHT_ENABLE: [DevCTG, DevCDV]: Enabling this bit enables the
panel backlight if the embedded panel is DisplayPort, as indicated in bits
31:30 of the panel power on sequencing. Software must enable this bit after
training the link, and disable it when disabling the panel power state target.
0 = Backlight disabled 1 = Backlight enabled [DevCL] Reserved

0b
RW

POWER_DOWN_ON_RESET: Enabling this bit causes the panel to power
down when a reset warning comes to the GMCH from the ICH. When system
reset is initiated, the embedded panel port automatically begins the panel
power down sequence. If the panel is not on during a reset event, this bit is
ignored. 0 = Do not run panel power down sequence when reset is detected
1 = Run panel power down sequence when system is reset

0b
RW

POWER_STATE_TARGET: Writing this bit can occur any time, it will only be
used at the completion of any current power cycle. 0 = The panel power
state target is off, if the panel is either on or in a power on sequence, a
power off sequence is started as soon as the panel reaches the power on
state. This may include a power cycle delay. If the panel is currently off,
there is no change of the power state or sequencing done. 1= The panel
power state target is on, if the panel is in either the off state or a power off
sequence, if all pre-conditions are met, a power on sequence is started as
soon as the panel reaches the power off state. This may include a power
cycle delay. If the panel is currently off, there is no change of the power state
or sequencing done. While the panel is on or in a power on sequence, the
register write lock will be enabled.

350
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PIPEB_PP_ON_DELAYS—Offset 61308h

PipeB Panel Power on Sequencing Delays ([DevVLVP]) PP On Delay values (dplrreg.v
DPLRppon_sd)

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

Datasheet

PIPEB_PP_ON_DELAYS: [GTTMMADR_LSB + 2BF20h] +
61308h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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Bit Default Description
Range | & Access P
PANEL_CONTROL_PORT_SELECT: These bits define to which port the
embedded panel is connected. This is used for automatic control of the panel
power. If the selected port is disabled or if the port is not on pipe-B, then, the
0b . .
31:30 RW power sequence will not allow a panel power up. 00 = Reserved 01 = Panel is
connected to the embedded DisplayPort B 10 = Panel is connected to the
embedded DisplayPort C 11 = Reserved The selection of non-existent ports
are not allowed. This programming will disable panel power sequencing logic.
Ob RESERVED: Reserved.
29
RW
b POWER_UP_DELAY: Programmable value of panel power sequencing delay
28:16| RW during panel power up. This provides the time delay for the T1+T2 time
sequence. The time unit used is the 100us timer.
15:13 S\?V RESERVED_1: Reserved.
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Bit Default

Range |& Access Description

POWER_ON_TO_BACKLIGHT_ENABLE_DELAY: Programmable value of

12:0 Ob panel power sequencing delay during panel power up. This provides the time
' RW delay for the T5 (T3 for DisplayPort) time sequence. The time unit used is the
100us timer.

3.4.56 PIPEB_PP_OFF_DELAYS—Offset 6130Ch

PipeB Panel Power off Sequencing Delays ([DevVLVP]) PP Delay Off values (dplrreg.v
DPLRppoff_sd)

Access Method

Type: Memory Mapped 1/0 Register PIPEB_PP_OFF_DELAYS: [GTTMMADR_LSB + 2BF20h] +
(Size: 32 bits) 6130Ch

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

31 28 24 20 16 12 8 4 0
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1

RESERVED

RESERVED

POWER_DOWN_DELAY

POWER_BACKLIGHT_OFF_TO_POWER_DOWN_DELAY

Bit Default

Range | & Access Description

0b RESERVED: Reserved.

31:29 RW

ob POWER_DOWN_DELAY: Programmable value of panel power sequencing
28:16 RW delay during power up. This provides the time delay for the T3 (T5 for
DisplayPort) time sequence. The time unit used is the 100us timer.

352 Datasheet



Bit Default Description
Range | & Access P
15:13 Ob RESERVED_1: Reserved.
RW

POWER_BACKLIGHT_OFF_TO_POWER_DOWN_DELAY: Programmable
12:0 0b value of panel power sequencing delay during power down. This provides the
' RW time delay for the Tx (T4 for DisplayPort) time sequence. The time unit used

is the 100us timer.

3.4.57 PIPEB_PP_DIVISOR—Offset 61310h

PipeB Panel Power Cycle Delay and Reference Divisor ([DevVLVP]) PP Divisor (dplrreg.v
DPLRrefdiv_pp_cd)

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

PIPEB_PP_DIVISOR: [GTTMMADR_LSB + 2BF20h] + 61310h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00270F04h

31

000

28

0o o oojcoo1o0f01110000j1111|0

24 20 16 12 8 4 0

0 0[]0 1 00O

RESERVED| o

REFERENCE_DIVIDER

POWER_CYCLE_DELAY

Bit
Range

Default
& Access

Description

000000000
010011100
001111b

RW

REFERENCE_DIVIDER: This field provides the value of the divider used for
the creation of the panel timer reference clock. The output of the divider is
used as the fastest of the three time bases (100us) for all other timers. The
other time bases are divided from this frequency. The value of zero should
not be used. When it is desired to divide by N, the actual value to be
programmed is (N/2)-1. The value should be (100*RefinMHz/2)-1. The
default value assumes the default value for the display core clock that is for
[DevCL and DevCTG] a 200MHz reference value. The following are examples
for other memory speeds. Display Core Frequency Value of Field 233MHz
2D81h 200MHz 270Fh 133MHz 19F9h

7:5

0b
RW

RESERVED: Reserved.
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Bit Default

Range |& Access Description

POWER_CYCLE_DELAY: Programmable value of time panel must remain in
a powered down state after powering down. For devices coming out of reset,
the default values will define how much time must pass before a power on
sequence can be started. This field uses the .1 S time base unit from the
divider. If the panel power on sequence is attempted during this delay, the
power on sequence will commence once the power cycle delay is complete.
Writing a value of 0 selects no delay or is used to abort the delay if it is
00100b R X L.
4:0 RW active. During the initial power up reset, a D3 cold power cycle, or a user
instigated system reset, the timer will be set to the default value and the
count down will begin after the de-assertion of reset. Writing this field to a
zero while the count is active will abort this portion of the sequence. This
corresponds to the T4 of the SPWG specification. Note: Even if the panel is
not enabled, the T4 count happens after reset. This register needs to be
programmed to a +1 value. For instance for meeting the SPWG specification
of 400mS, program 5 to achieve at least 400mS delay prior to powerup.

3.4.58 PIPEB_BLC_PWM_CLT2—Offset 61350h
PipeB Backlight PWM Control Register 2

Access Method

Type: Memory Mapped I/O Register PIPEB_BLC_PWM_CLT2: [GTTMMADR_LSB + 2BF20h] +
(Size: 32 bits) 61350h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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Bit Default

Range | & Access Description

0b PWM_ENABLE: This bit enables the PWM counter logic 0 = PWM disabled
RW (drives 0 always) 1 = PWM enabled

0b RESERVED: MBZ
RW

31

30
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Bit Default Description
Range | & Access P
29 Ob RESERVED_1: Reserved.
RW
’8 Ob BACKLIGHT_POLARITY: This field controls the polarity of the PWM signal.
RW 0 = Active High 1 = Active Low
27 0b RESERVED_2: MBZ
RW
PHASE_IN_INTERRUPT_STATUS: This bit will be set by hardware when a
28 Ob Phase-In interrupt has occurred. Software will clear this bit by writinga 1,
RW/1C |which will reset the interrupt generation. [DevCL-A,B] Reserved AccessType:
One to Clear
ob PHASE_IN_ENABLE: Setting this bit enables a PWM phase in based on the
25 RW programming of the Phase In registers below. This bit clears itself when the
phase in is completed.
24 Ob PHASE_IN_INTERRUPT_ENABLE: Setting this bit enables an interrupt to
RW be generated when the PWM phase in is completed.
ob PHASE_IN_TIME_BASE: This field determines the number of VBLANK
23:16 RW events that pass before one increment occurs. 0 = invalid 1 = 1 vblank 2 = 2
vblanks etc.
PHASE_IN_COUNT: This field determines the number of increment events
in this phase in. Writes to this register should only occur when hardware-
phase-ins are disabled. Reads to this register can occur any time, where the
15:8 0b value in this field indicates the number of increment events remaining to fully
' RW apply a phase-in request as hardware automatically decrements this value. A
value of 0 is invalid. In order to write the same value to this field for the
second time, one must write a dummy value to this field, for example, 0,
before writing the real value for the second time.
ob PHASE_IN_INCREMENT: This field indicates the amount to adjust the PWM
7:0 RW duty cycle register on each increment event. This is a two s complement
number.

3.4.59 PIPEB_BLC_

PWM_CTL—Offset 61354h

PipeB Backlight PWM Control Register

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

PIPEB_BLC_PWM_CTL: [GTTMMADR_LSB + 2BF20h] + 61354h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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31 28

000000000000000000000000‘00000000

24 20 16 12 8 4 0

QUENCY

BACKLIGHT_DUTY_CYCLE

BACKLIGHT_MODULATION_FRE

Bit Default
Range | & Access

Description

BACKLIGHT_MODULATION_FREQUENCY: This field determines the
number of time base events in total for a complete cycle of modulated
backlight control. This field is normally set once during initialization based on
the frequency of the clock that is being used and the desired PWM frequency.
This value represents the period of the PWM stream in display core clocks
([DevCTG] HRAW clocks) multiplied by 128 or 25MHz S0IX clocks multiplied
by 16.

0b

31:16 RW
Ob

15:0 RW

BACKLIGHT_DUTY_CYCLE: This field determines the number of time base
events for the active portion of the PWM backlight control. This should never
be larger than the frequency field. A value of zero will turn the backlight off.
A value equal to the backlight modulation frequency field will be full on. This
field gets updated when it is desired to change the intensity of the backlight,
it will take affect at the end of the current PWM cycle. This value represents
the active time of the PWM stream in display core clock ([DevCTG] HRAW
clock) periods multiplied by 128 or 25MHz S0IX clocks multiplied by 16.

3.4.60 PIPEB_BLM_HIST_CTL—Offset 61360h

PipeB Image Enhancement Histogram Control Register

Access Method

Type: Memory Mapped I/0O Register
(Size: 32 bits)

PIPEB_BLM_HIST_CTL: [GTTMMADR_LSB + 2BF20h] + 61360h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

356
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Bit Default Description
Range | & Access p
IMAGE_ENHANCEMENT_HISTOGRAM_ENABLED: This bit enables the
b Image Enhancement histogram logic to collect data. 0 = Image histogram is
31 RW disabled 1 = The Image histogram is enabled. When this bit is changed from
a zero to a one, histogram calculations will begin after the next VBLANK of
the assigned pipe.
IMAGE_ENHANCEMENT_MODIFICATION_TABLE_ENABLED: This bit
30 0b enables the Image Enhancement modification table. 0 = disabled 1 =
RW enabled. When this bit is changed from a zero to a one, modifications begin
after the next VBLANK of the assigned pipe.
29 Ob RESERVED_MBZ_IMAGE_ENHANCEMENT_PIPE_ASSIGNMENT: Each
RW pipe has its own dedicated IE function.
28:25 Ob RESERVED: Always write as 0 s.
' RW
24 0b HISTOGRAM_MODE_SELECT: 0: YUV Luma Mode 1: HSV Intensity Mode -
RW Reserved on [DevCL]
ob SYNC_TO_PHASE_IN_COUNT: This field indicates the phase in count
23:16 RW number on which the Image Enhancement table will be loaded if the Sync to
Phase in is enabled.
0b RESERVED_1: Always write as 0.
15
RW
14:13 0b ENHANCEMENT_MODE: 00: Direct look up mode 01: Additive mode 10:
’ RW Multiplicative mode - Reserved on [DevCL] 11: Reserved
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3.4.61

Bit Default Description
Range | & Access
b SYNC_TO_PHASE_IN: Setting this bit enables the double buffered
12 RW registers to be loaded on the phase in count value specified instead of the
next vblank.
BIN_REGISTER_FUNCTION_SELECT: This field indicates what data is
being written to or read from the bin data register. 0 = Bin Threshold Count.
11 Ob A read from the bin data register returns that bin s threshold value from the
RW most recent vblank load event (guardband threshold trip). Valid range for the
Bin Index is 0 to 31. 1 = Bin Image Enhancement Value. Valid range for the
Bin Index is 0 to 32
. Ob RESERVED_2: Always write as 0's.
10:7
RW
BIN_REGISTER_INDEX_READ_ONLY: This field indicates the bin number
6:0 Ob whose data can be accessed through the bin data register. This value is
' RO automatically incremented by a read or a write to the bin data register if the
busy bit is not set. AccessType: Read Only

PIPEB_IMAGE_ENHANCEMENT_BIN_DATA_REGISTER-—
Offset 61364h

PIPEB_IMAGE_ENHANCEMENT_BIN_DATA_REGISTER index registers

Access Method

Type: Memory Mapped I/0O Register

(Size: 32 bits)

358

PIPEB_IMAGE_ENHANCEMENT_BIN_DATA_REGISTER:
[GTTMMADR_LSB + 2BF20h] + 61364h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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31 28 24 20 16 12 8 4 0
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PIPEB_IMAGE_ENHANCEMENT_BIN_DATA_REGISTER_REGISTER_DESCRIPTIONS

Bit Default

Range | & Access Description

ob PIPEB_IMAGE_ENHANCEMENT_BIN_DATA_REGISTER_REGISTER_D
31:0 ESCRIPTIONS: PIPEB_IMAGE_ENHANCEMENT_BIN_DATA_REGISTER

RW indexed register descriptions

3.4.62 PIPEBHISTOGRAMTHRESHOLDGUARDBANDREGISTER—
Offset 61368h
pipe B histogram threshold gurband register
Access Method

Type: Memory Mapped /0O Register PIPEBHISTOGRAMTHRESHOLDGUARDBANDREGISTER:

(Size: 32 bits)

Datasheet

[GTTMMADR_LSB + 2BF20h] + 61368h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)

GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h
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Default: 00000000h

w
s
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o

28
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24 20 16 12 8 4 0
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HISTOGRAM_EVENT_STATUS_READ_ONLY

HISTOGRAM_INTERRUPT_ENABLE| ©

GUARDBAND_INTERRUPT_DELAY

THRESHOLD_GUARDBAND

Bit Default Description
Range | & Access P
31 Ob HISTOGRAM_INTERRUPT_ENABLE: 0 = Disabled 1 = Enabled. This
RW generates a histogram interrupt once a Histogram event occurs.
HISTOGRAM_EVENT_STATUS_READ_ONLY: When a Histogram event
ob has occurred, this will get set by the hardware. For any more Histogram
30 RO events to occur, the software needs to clear this bit by writing a '1'. The
default state for this bit is '0'. 0 = Histogram event has not occurred. 1 =
Histogram event has occurred. AccessType: Read Only
ob GUARDBAND_INTERRUPT_DELAY: An interrupt is generated after this
29:22 RW many consecutive frames of the guardband threshold being surpassed. This
value is double buffered on start of vblank. A value of 0 is invalid.
ob THRESHOLD_GUARDBAND: This value is used to determine the guardband
21:0 RW for the threshold interrupt generation. This single value is used for all the

segments. This value is double buffered on start of vblank

3.4.63 MIPIC_PORT_CTRL—Offset 61700h

mipi C port ctrl

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

MIPIC_PORT_CTRL: [GTTMMADR_LSB + 2BF20h] + 61700h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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Bit Default Description
Range | & Access P
EN: When this bit is disabled the MIPI DPI (video mode) is inactive and in it's
31 Ob low power state. When it is enable it starts to generate timing for this MIPI
RW port 0 = The port is disabled and all MIPI DPI interface are disable (timing
generator is off) 1 = The port is enabled
30:26 0b RESERVED: Reserved.
RW
ob DITHER: This bit enables or disables (bypassing) 8-6-bit color dithering
25 function. The usage of this bit would be on for 18-bpp panels and off for 24-
RW ’
bpp panels. 0 = disabled 1 = enabled
24:29) Ob RESERVED_1: Reserved.
RW
Ob RESERVED_2: Reserved.
21
RW
Ob RESERVED_3: Reserved.
20
RW
Ob RESERVED_4: Reserved.
19
RW
18:16 Ob RESERVED_5: Reserved.
RW
Ob RESERVED_6: Reserved.
15
RW
14:5 Ob RESERVED_7: Reserved.
' RW
4 0b DELAY: When set, the TE counter will be count down until
RW
ob EFFECT: 00: No tearing effect required - memory write start as soon as
3:2 RW write data is available 01: TE trigger by MIPI DPHY and DSI protocol 10: TE
trigger by GPIO pin 11: Reserved
. 0b RESERVED_8: Reserved.
1:0 RW

3.4.64 MIPIC_TEARING_CTR—Offset 61704h

mipi C tearing ctr

Access Method

Datasheet
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'("gilz’g_’ g"ze’t‘)““‘__’g)y Mapped 1/O Register MIPIC_TEARING_CTR: [GTTMMADR_LSB + 2BF20h] + 61704h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

31 28 24 20 16 12 8 4 0

00O0OO0OOOOOOOOOO0OOO|OOOOOOOOO0OOOOGOOOCDO

18]
[

RESERVED

Bit Default

Range | & Access Description

0b RESERVED: Reserved.

31:16 RW

Ob TE: Number of delay clocks from TE trigger to start sending data to DSI
RW controller

3.4.65 AUD_CONFIG_A—Offset 62000h
Audio Configuration Pipe A
Access Method

Type: Memory Mapped I/0O Register .
(Size: 32 bits) AUD_CONFIG_A: [GTTMMADR_LSB + 2BF20h] + 62000h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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3.4.66

Datasheet

Bit Default Description
Range | & Access
. 0Ob RESERVED: Project: All Format:
31:30
RW
N_VALUE_INDEX: Project: All Default Value: Ob Value Name Description
Project Ob HDMI N value read on bits 27:20 and 15:4 reflects HDMI N value.
29 Ob Bits 27:20 and 15:4 are is programmable to any N value - default h7FA6. All
RW 1b DP N value read on bits 27:20 and 15:4 reflects DP N value. Set this bit to
1 before programming N value register. When this is set to 1, 27:20 and 15:4
will reflect the current N value default h8000. All
N_PROGRAMMING_ENABLE_TESTMODE: Project: All Security: Test This
58 Ob bit enables programming of N values for non-CEA modes. Please note that
RW the Pipe to which audio is attached must be disabled when changing this
field.
UPPER_N_VALUE_TESTMODE: Project: All Security: Test These are bits
[19:12] of programmable N values for non-CEA modes. Bit 25 of this register
27:20 0b must also be written in order to enable programming. Please note that the
’ RW Pipe to which audio is attached must be disabled when changing this field.
This register can also be used to program N value for DP for a specific Port.
Default value on this register when bit 29 is set to 1 is h7FA6
PIXEL_CLOCK_HDMI: Project: All Default Value: 0b This is the target
frequency of the CEA/HDMI video mode to which the audio stream is added.
This value is used for generating N_CTS packets. This refers to only HDMI
Pixel clock and does not refer to DP Link clock. DP Link clock does not require
this programming. Note: The Pipe on which audio is attached must be
19:16 0b disabled when changing this field. Value Name Description Project 0000b
’ RW 25.2 /1.001 MHz 25.2 / 1.001 MHz All 0001b 25.2 MHz 25.2 MHz Program
this value for pixel clocks not listed in this field All 0010b 27 MHz 27 MHz All
0011b 27 * 1.001 MHz 27 * 1.001 MHz All 0100b 54 MHz 54 MHz All 0101b
54 * 1.001 MHz 54 * 1.001 MHz All 0110b 74.25 / 1.001 MHz 74.25/ 1.001
MHz All 0111b 74.25 MHz 74.25 MHz All 1000b 148.5 / 1.001 MHz 148.5 /
1.001 MHz All 1001b 148.5 MHz 148.5 MHz All Others Reserved Reserved All
LOWER_N_VALUE_TESTMODE: Project: All Security: Test These are bits
[11:0] of programmable N values for non-CEA modes. Bit 25 of this register
15:4 Ob must also be written in order to enable programming. Please note that the
' RW Pipe to which audio is attached must be disabled when changing this field.
This register can also be used to program N value for DP for a specific Port.
Default value on this register when bit 29 is set to 1 is h7FA6
3 Ob DISABLE_NCTS: Project: All Set this bit to disable N and CTS or M
RW generation for CTM modes. This is to enable prediction of CRC in CTM modes.
2:0 0b RESERVED_1: Project: All Format:
' RW

AUD_MISC_CTRL_A—Offset 62010h
Audio MISC Control for Pipe A

Access Method
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Type: Memory Mapped I/O Register

(Size: 32 bits)

3.4.67

364

AUD_MISC_CTRL_A: [GTTMMADR_LSB + 2BF20h] + 62010h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000044h
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Bit Default Description
Range | & Access P
31: 0b RESERVED: Project: All Format: MBZ
1:9
RW
g Ob SAMPLE_PRESENT_DISABLE: Project: All Security: Debug This bit is used
RW to Disable sample present for HDMI or DP (Chicken Bit)
0100b OUTPUT_DELAY: Project: All Default Value: 0100b The number of samples
7:4 RW between when the sample is received from the HD Audio link and when it
appears as an analog signal at the pin.
3 Ob RESERVED_1: Project: All Format: MBZ
RW
SAMPLE_FABRICATION_EN_BIT: Project: All Access: R/W Default Value:
) 1b ;1b This bit indicates whether internal fabrication of audio samples is enabled
RW during a link underrun. Value Name Description Project Ob Disable Audio
fabrication disabled All 1b Enable Audio fabrication enabled All
PRO_ALLOWED: Project: All Access: R/W Default Value: 0b By default, the
audio device is configured to consumer mode and does not allow the mode to
be changed to professional mode by an HD Audio verb. When Pro is allowed
1 Ob by setting this configuration bit, the HD Audio codec allows a verb to set the
RW device into professional mode. Note: Setting this configuration bit does not
change the default Pro bit value to be 1. Pro must be set to 1 through the
normal process, using a verb. Value Name Description Project Ob Consumer
Consumer use only All 1b Professional Professional use allowed All
Ob RESERVED_2: All Format: MBZ
0 RW

AUD_VID_DID—Offset 62020h

Audio Vendor ID / Device ID
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Access Method

Type: Memory Mapped I/O Register .
(Size: 32 bits) AUD_VID_DID: [GTTMMADR_LSB + 2BF20h] + 62020h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32

bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 80862882h

31 28 24 20 16 12 8 4 0

100000O0OO0O1O0O0OOO]O110(0010(1 00O0C1O0O0CO0OO0O0OT1IO0

VENDOR_ID
DEVICE_ID

Bit Default

Range | & Access Description

100000001 VENDOR_ID: Project: All Format: U16 Used to identify the codec within the

31:16 0000110b |pnp system. This field is hardwired within the device. Value = 0x8086
RO

001010001| DEVICE_ID: Project: All Format: U16 Constant used to identify the codec
15:0 0000010b |within the PnP system. This field is set by the device hardware. Value =
RO 0x2882.

3.4.68 AUD_RID—Offset 62024h

Audio Revision ID
Access Method

Type: Memory Mapped I/O Register .
(Size: 32 bits) AUD_RID: [GTTMMADR_LSB + 2BF20h] + 62024h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00100000h

31 28 24 20 16 12 8 4 0

000O0OOOOOOOOT1|000O0O0O0O0OOOOOOOCOOOCO|O0O0O0O

RESERVED

STEPPING_ID

REVISION_ID

MAJOR_REVISION
MINOR_REVISION
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Bit Default Description
Range | & Access P
31:24 0b RESERVED: Project: All Format:
RO
0001b MAJOR_REVISION: Project: All Default Value: 0001b The major revision
23:20 RO number (left of the decimal) of the HD Audio Spec to which the codec is fully
compliant. This field is hardwired within the device. Value = 0x1
b MINOR_REVISION: Project: All The minor revision humber (rights of the
19:16| RO decimal) or dot number of the HD Audio Spec to which the codec is fully
compliant. This field is hardwired within the device. Value = 0x0
15:8 0b REVISION_ID: Project: All The vendors revision number for this given
' RO Device ID. This field is hardwired within the device. Value = 0x0
7:0 Ob STEPPING_ID: Project: All An optional vendor stepping number within the
' RO given Revision ID. This field is hardwired within the device. Value = 0x0

AUD_CTS_ENABLE_A—Offset 62028h

Audio CTS Programming Enable Pipe A

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

366

AUD_CTS_ENABLE_A: [GTTMMADR_LSB + 2BF20h] + 62028h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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Bit Default Description
Range | & Access P
31:29) 0b RESERVED: Project: All Format:
' RW
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Bit Default

Range & Access Description

CTS_M_VALUE_INDEX: Project: All Default Value: 0b Value Name

ob Description Project 0b CTS CTS value read on bits 23:4 reflects CTS value.

21 RW Bit 23:4 is programmable to any CTS value. default is 0 All 1b M M value read
on bits 21:4 reflects DP M value. Set this bit to 1 before programming M

value register. When this is set to 1 23:4 will reflect the current N value All

Ob ENABLE_CTS_OR_M_PROGRAMMING: Project: All When set will enable

20 RW CTS or M programming.
CTS_PROGRAMMING: Project: All These are bits [19:0] of programmable
19:0 0b CTS values for non-CEA modes. Bit 21 of this register must also be written in

RW order to enable programming. Please note that the Pipe to which audio is
attached must be disabled when changing this field.

3.4.70 AUD_PWRST—Offset 6204Ch
Audio Power State (Function Group, Convertor, Pin Widget)
Access Method

Type: Memory Mapped 1/O Register AUD_PWRST: [GTTMMADR_LSB + 2BF20h] + 6204Ch

(Size: 32 bits)

Datasheet

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00FFFFFFh

31 28 24 20 16 12 8 4 0

ooo0o000O0OGO1111j2 111211111111 1111111

RESERVED
QUESTED
QUSTED

PINB_WIDGET_POWER_STATE_SET

PIND_WIDGET_POWER_STATE_SET
PINC_WIDGET_POWER_STATE_SET

PIND_WIDGET_POWER_STATE_CURRENT

FUNCTION_GROUP_DEVICE_POWER_STATE_SET
CONVERTORB_WIDGET_POWER_STATE_CURRENT
CONVERTORA_WIDGET_POWER_STATE_CURRENT

PINC_WIDGET_POWER_STATE_CURRENT
PINB_WIDGET_POWER_STATE_CURRENT

CONVERTORA_WIDGET_POWER_STATE_RE

FUNCTION_GROUP_DEVICE_POWER_STATE_CURRENT
CONVERTORB_WIDGET_POWER_STATE_RE
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Bit Default Description
Range | & Access P
31:24 0b RESERVED: Project: All Format:
RO
FUNCTION_GROUP_DEVICE_POWER_STATE_CURRENT: Project: All
23:29 11b Format: Audio Power State Format Current power state Project: All Default
' RO Value: ;11b D3 Value Name Description Project 00b DO DO All 01b,10b
Unsupported Unsupported All 11b D3 D3 All
FUNCTION_GROUP_DEVICE_POWER_STATE_SET: Project: All Format:
21:20 11b  |Audio Power State Format Power state that was set Project: All Default
' RO Value: ;11b D3 Value Name Description Project 00b DO DO All 01b,10b
Unsupported Unsupported All 11b D3 D3 All
CONVERTORB_WIDGET_POWER_STATE_CURRENT: Project: All
19:18 11b Format: Audio Power State Format Current power state Project: All Default
' RO Value: ;11b D3 Value Name Description Project 00b DO DO All 01b,10b
Unsupported Unsupported All 11b D3 D3 All
CONVERTORB_WIDGET_POWER_STATE_REQUESTED: Project: All
17:16 11b Format: Audio Power State Format Power state that was requested by audio
' RO software Project: All Default Value: ;11b D3 Value Name Description Project
00b DO DO All 01b,10b Unsupported Unsupported All 11b D3 D3 All
CONVERTORA_WIDGET_POWER_STATE_CURRENT: Project: All
15:14) 11b Format: Audio Power State Format Current power state Project: All Default
' RO Value: ;11b D3 Value Name Description Project 00b DO DO All 01b,10b
Unsupported Unsupported All 11b D3 D3 All
CONVERTORA_WIDGET_POWER_STATE_REQUSTED: Project: All
13:12 11b Format: Audio Power State Format Power state that was requested by audio
' RO software Project: All Default Value: ;11b D3 Value Name Description Project
00b DO DO All 01b,10b Unsupported Unsupported All 11b D3 D3 All
PIND_WIDGET_POWER_STATE_CURRENT: Project: All Format: Audio
11:10 11b Power State Format Current power state Project: All Default Value: ;11b D3
' RO Value Name Description Project 00b DO DO All 01b,10b Unsupported
Unsupported All 11b D3 D3 All
PIND_WIDGET_POWER_STATE_SET: Project: All Format: Audio Power
98 11b State Format Power state that was set Project: All Default Value: ;11b D3
' RO Value Name Description Project 00b DO DO All 01b,10b Unsupported
Unsupported All 11b D3 D3 All
PINC_WIDGET_POWER_STATE_CURRENT: Project: All Format: Audio
7.6 11b Power State Format Current power state Project: All Default Value: ;11b D3
' RO Value Name Description Project 00b DO DO All 01b,10b Unsupported
Unsupported All 11b D3 D3 All
PINC_WIDGET_POWER_STATE_SET: Project: All Format: Audio Power
5.4 11b State Format Power state that was set Project: All Default Value: ;11b D3
' RO Value Name Description Project 00b DO DO All 01b,10b Unsupported
Unsupported All 11b D3 D3 All
11b PINB_WIDGET_POWER_STATE_CURRENT: Project: All Format: Audio
3:2
RO Power State Current power state
PINB_WIDGET_POWER_STATE_SET: Project: All Format: Audio Power
1:0 11b State Format Power state that was set Project: All Default Value: ;11b D3
' RO Value Name Description Project 00b DO DO All 01b,10b Unsupported
Unsupported All 11b D3 D3 All
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3.4.71 AUD_HDMIW_HDMIEDID_A—Offset 62050h
HDMI Data EDID Block Pipe A

Access Method

Type: Memory Mapped 1/0 Register AUD_HDMIW_HDMIEDID_A: [GTTMMADR_LSB + 2BF20h] +
(Size: 32 bits) 62050h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

31 28 24 20 16 12 8 4 0

00O0O0OOOOOOOOOOOOOOOOOOOOOOOOSOO0O0OO0OO

EDID_HDMI_DATA_BLOCK

Bit Default

Range | & Access Description

ob EDID_HDMI_DATA_BLOCK: Project: All Format: Please note that the
31:0 contents of this buffer are not cleared when ELD is disabled. The contents of
RW . .
this buffer are cleared during gfx reset

3.4.72 AUD_HDMIW_INFOFR_A—Offset 62054h
Audio Widget Data Island Packet Pipe A

Access Method

Type: Memory Mapped I/0 Register AUD_HDMIW_INFOFR_A: [GTTMMADR_LSB + 2BF20h] +
(Size: 32 bits) 62054h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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Bit Default Description
Range | & Access P
ob DATA_ISLAND_PACKET_DATA: Project: All Format: This reflects the
31:0 RO contents of the DIP indexed by the DIP access address. The contents of this
buffer are cleared during function reset or HD audio link reset.

3.4.73

AUD_PORT_EN_HD_CFG—Offset 6207Ch

Audio Port Enable HDAudio Config

Access Method

Type: Memory Mapped I/O Register
(Size: 32 bits)

AUD_PORT_EN_HD_CFG: [GTTMMADR_LSB + 2BF20h] +
6207Ch

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00077003h
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Bit Default Description
Range | & Access P
. 0b RESERVED: Project: All Format:
31:19
RO
PORT_D_AMP_MUTE_STATUS: Project: All Default Value: ;1b Amp muted
18 1b This read-only bit reflects the mute status of the amplifier Value Name
RO Description Project 0b Amp not muted Amp not muted All 1b Amp muted
Amp muted All
PORT_C_AMP_MUTE_STATUS: Project: All Default Value: ;1b Amp muted
17 1b This read-only bit reflects the mute status of the amplifier Value Name
RO Description Project 0b Amp not muted Amp not muted All 1b Amp muted
Amp muted All
PORT_B_AMP_MUTE_STATUS: Project: All Default Value: ;1b Amp muted
16 1b This read-only bit reflects the mute status of the amplifier Value Name
RO Description Project 0b Amp not muted Amp not muted All 1b Amp muted
Amp muted All
19 Ob RESERVED_1: Project: All Format:
RO
PORT_D_OUT_ENABLE: Project: All Default Value: ;1b Audio is Enabled
14 1b This bit reflects the state of the output path of the Pin Widget. Value Name
RO Description Project Ob Disable Audio is Disabled All 1b Enable Audio is
Enabled All
PORT_C_OUT_ENABLE: Project: All Default Value: ;1b Audio is Enabled
13 1b This bit reflects the state of the output path of the Pin Widget. Value Name
RO Description Project Ob Disable Audio is Disabled All 1b Enable Audio is
Enabled All
PORT_B_OUT_ENABLE: Project: All Default Value: ;1b Audio is Enabled
12 1b This bit reflects the state of the output path of the Pin Widget. Value Name
RO Description Project Ob Disable Audio is Disabled All 1b Enable Audio is
Enabled All
CONVERTORB_STREAM_ID: Project: All Format: Represents the link
11:8 0b stream used by the converter for data input or output. This value is set in the
' RO Channel ID and Stream ID through the Set Audio Output Converter Widget
command. Default = 0 (stream 0)
CONVERTORA_STREAM_ID: Project: All Format: Represents the link
2.4 Ob stream used by the converter for data input or output. This value is set in the
' RO Channel ID and Stream ID through the Set Audio Output Converter Widget
command. Default = 0 (stream 0)
3. 0b RESERVED_2: Project: All Format:
' RO
CONVERTOR_B_DIGEN: Project: All Default Value: ;1b Digital
Transmission Enabled Enables digital transmission through this node. This
] 1b value is set in the Digital Converter 2 through the Set Audio Output
RO Converter Widget command. Value Name Description Project Ob Block Digital
data is blocked from passing through the node, regardless of the state All 1b
Pass Digital data can pass through the node (Default) All
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3.4.74

Bit Default Description
Range | & Access
CONVERTOR_A_DIGEN: Project: All Default Value: ;1b Digital
Transmission Enabled Enables digital transmission through this node. This
o 1b value is set in the Digital Converter 2 through the Set Audio Output
RO Converter Widget command. Value Name Description Project Ob Block Digital

data is blocked from passing through the node, regardless of the state All 1b
Pass Digital data can pass through the node (Default) All

AUD_OUT_DIG_CNVT_A—Offset 62080h

Audio Digital Converter Conv A

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)
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AUD_OUT_DIG_CNVT_A: [GTTMMADR_LSB + 2BF20h] +
62080h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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Bit Default Description
Range | & Access P
31:24 0b RESERVED: Project: All Format:
' RO
STREAM_ID: Project: All Format: Represents the link stream used by the
23:20 Ob converter for data input or output. This value is set in the Channel ID and
' RO Stream ID through the Set Audio Output Converter Widget command.
Default = 0 (stream 0)
LOWEST_CHANNEL_NUMBER: Project: All Format: Represents the lowest
19:1d Ob channel used by the converter. This value is set in the Channel ID and
' RO Stream ID through the Set Audio Output Converter Widget command.
Default = 0
0b RESERVED_1: Project: All Format:
15 RO
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Bit Default Description
Range | & Access P
ob CATEGORY_CODE: Project: All Format: S/PDIF IEC Category Code. This
14:8 RO value is set in the Digital Converter 1 through the Set Audio Output
Converter Widget command. Default = 0
ob LEVEL: Project: All Format: S/PDIF IEC Generation Level. This value is set in
7 RO the Digital Converter 2 through the Set Audio Output Converter Widget
command. Default = 0
PRO: Project: All Default Value: 0b This bit indicates professional or
consumer use of channel. This value is set in the Digital Converter 2 through
a Ob the Set Audio Output Converter Widget command. This value can only be set
RO to 1 if the Pro Allowed bit is set in the audio configuration register. Value
Name Description Project Ob Consumer Consumer use All 1b Professional
Professional use All
NON_AUDIO: Project: All Default Value: Ob Data is non PCM format. This
5 Ob value is set in the Digital Converter 2 through the Set Audio Output
RO Converter Widget command. Value Name Description Project Ob PCM Data is
PCM All 1b Non PCM Data is non PCM format All
COPY: Project: All Default Value: Ob Copyright asserted. This value is set in
4 Ob the Digital Converter 2 through the Set Audio Output Converter Widget
RO command. Value Name Description Project Ob Not Asserted Copyright is not
asserted All 1b Asserted Copyright is asserted All
PRE: Project: All Default Value: Ob Filter preemphasis. This value is set in
3 Ob the Digital Converter 2 through the Set Audio Output Converter Widget
RO command. Value Name Description Project Ob Disabled Preemphasis is
disabled All 1b Enabled Filter preemphasis is enabled All
VCFG: Project: All Format: Validity Configuration. Determines S/PDIF
) Ob transmitter behavior when data is not being transmitted. This value is set in
RO the Digital Converter 2 through the Set Audio Output Converter Widget
command. Default = 0
V: Project: All Format: Affects the validity flag transmitted in each subframe,
1 Ob and enables the S/PDIF transmitter to maintain connection during error or
RO mute conditions. This value is set in the Digital Converter 2 through the Set
Audio Output Converter Widget command. Default = 0
o 0b RESERVED_2: All Format: MBZ
RO

3.4.75 AUD_OUT_STR_DESC_A—Offset 62084h

Audio Stream Descriptor Format Conv A

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

AUD_OUT_STR_DESC_A: [GTTMMADR_LSB + 2BF20h] +
62084h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000032h
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Bit Default Description
Range | & Access P
31:29 0b RESERVED: Project: All Format:
RO
28:27 0b HBR_ENABLE: Project: All Format: This reflects the current HBR settings.
' RO
26:2 Ob RESERVED_1: Project: All Format:
21
RO
20:16 Ob CONVERTOR_CHANNEL_COUNT: Project: All Format: This reflects the
' RO Convertor Channel Count programmed through HDAudio.
15 Ob RESERVED_2: Project: All Format:
RO
ob SAMPLE_BASE_RATE: Project: All Default Value: Ob 48 kHz Sampling base

14 RO rate of audio stream. Value Name Description Project Ob 48 kHz 48 kHz All
1b 44.1 kHz 44.1 kHz All
SAMPLE_BASE_RATE_MULT: Project: All Default Value: 000b 48 kHz

ob Audio stream sample base rate multiple. Value Name Description Project
13:11 RO 000b x1 x1 (48 kHz/44.1 kHz or less) All 001b x2 x2 (96 kHz, 88.2 kHz, 32
kHz) All 010b x3 x3 (144 kHz) All 011b x4 x4 (192 kHz, 176.4 kHz) All 1XXb
Reserved Reserved All
SAMPLE_BASE_RATE_DIVISOR: Project: All Default Value: 000b 48 kHz
Audio stream sample base rate divisor. Value Name Description Project 000b
10:8 0b Div 1 Divide by 1 (48 kHz, 44.1 kHz) All 001b Div 2 Divide by 2 (24 kHz,

' RO 22.05 kHz) All 010b Div 3 Divide by 3 (16 kHz, 32 kHz) All 011b Div 4 Divide
by 4 (11.025 kHz) All 100b Div 5 Divide by 5 (9.6 kHz) All 101b Div 6 Divide
by 6 (8 kHz) All 110b Div 7 Divide by 7 All 111b Div 8 Divide by 8 (6 kHz) All

7 Ob RESERVED_3: Project: All Format: MBZ

RO
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Bit Default
Range | & Access

Description

BITS_PER_SAMPLE: Project: All Default Value: 011b 32 bits Value Name
Description Project 000b 8 bit The data will be packed in memory in 8 bit
containers on 16 bit boundaries All 001b 16 bits The data will be packed in

6:4 011b |memory in 16 bit containers on 16 bit boundaries All 100b 20 bits The data
' RO will be packed in memory in 20 bit containers on 32 bit boundaries All 010b
24 bits The data will be packed in memory in 32 bit containers on 32 bit
boundaries All 011b 32 bits The data will be packed in memory in 32 bit
containers on 32 bit boundaries All Others Reserved Reserved All
0010b NUMBER_OF_CHANNELS_IN_A_STREAM: Pr(?ject: All Default Value:
3:0 RO 0010b 3 channels in each frame Format: U4+1 Binary value plus 1. 0000 =

1, 1111= 16 Number of channels in each frame of the stream.

3.4.76 AUD_OUT_CH_STR—Offset 62088h
Audio Channel ID and Stream ID

Access Method

Type: Memory Mapped I/O Register
(Size: 32 bits)

AUD_OUT_CH_STR: [GTTMMADR_LSB + 2BF20h] + 62088h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

31 28

24 20 16 12 8 4 0

00O0O0OOOOOOOOOOOOO|OO0OOOOO0OOOOOOOOO0OO

RESERVED

HDMI_INDEX_PORTC

HDMI_INDEX_PORTB

CONVERTER_CHANNEL_MAP_PORTB

CONVERTER_CHANNEL_MAP_PORTD
CONVERTER_CHANNEL_MAP_PORTC

DIGITAL_DISPLAY_AUDIO_INDEX_PORTD

Bit Default
Range | & Access

Description

0b

31:24 RO

RESERVED: Project: All Format:

Datasheet
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3.4.77

Bit Default Description
Range | & Access P
ob CONVERTER_CHANNEL_MAP_PORTD: Project: All The number in this
23:20 RO field reflects the HD audio channel to which the Digital Display Audio channel
in bits 19:16 is mapped. This field is read only
DIGITAL_DISPLAY_AUDIO_INDEX_PORTD: Project: All This field is the
19:16 Ob Digital Display Audio channel number. When these bits are written, the audio
' RO channel number assigned to the Digital Display Audio channel humber are
reflected in bits 20:23 of this register.
ob CONVERTER_CHANNEL_MAP_PORTC: Project: All The humber in this
15:12 RO field reflects the HD audio channel to which the Digital Display Audio channel
in bits 11:8 is mapped. This field is read only
HDMI_INDEX_PORTC: Project: All This field is the Digital Display Audio
11:8 0Ob channel number. When these bits are written, the audio channel number
' RO assigned to the Digital Display Audio channel number are reflected in bits
12:15 of this register.
ob CONVERTER_CHANNEL_MAP_PORTB: Project: All The number in this
7:4 RO field reflects the HD audio channel to which the Digital Display Audio channel
in bits 3:0 is mapped. This field is read only
HDMI_INDEX_PORTB: Project: All This field is the Digital Display Audio
3.0 Ob channel number. When these bits are written, the audio channel number
' RO assigned to the Digital Display Audio channel humber are reflected in bits 4:7
of this register.

AUD_PINW_CONNLNG_LIST—Offset 620A8h

Audio Connection List

Access M

ethod

Type: Memory Mapped I/O Register

(Size: 32 bits)

376

AUD_PINW_CONNLNG_LIST: [GTTMMADR_LSB + 2BF20h] +
620A8h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00030202h

31 28 24 20 16 12 8 4 0
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CONNECTION_LIST_ENTRY

CONNECTION_LIST_LENGTH
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Bit Default Description
Range | & Access P
. 0b RESERVED: Project: All Format:
31:24
RO
000000110| CONNECTION_LIST_ENTRY: Project: All Default Value:
23:8 0000010b |00p0001100000010b Connection to Convertor Widget Node 0x0302
RO
ob LONG_FORM: Project: All Default Value: 0b This bit indicates whether the
7 items in the connection list are long form or short form. This bit is hardwired
RO . . . .
to O (items in connection list are short form)
CONNECTION_LIST_LENGTH: Project: All Default Value: 02h This field
6:0 10b indicates the number of items in the connection list. If this field is 2, there is
' RO only one hardwired input possible, which is read from the Connection List,

and there is no Connection Select Control.

AUD_PINW_CONNLNG_SEL—Offset 620ACh

Audio Connection Select

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

Datasheet

AUD_PINW_CONNLNG_SEL: [GTTMMADR_LSB + 2BF20h] +
620ACh

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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Bit Default Description
Range | & Access P
31:24 0b RESERVED: Project: All Format:
RO
23:16 Ob CONNECTION_SELECT_CONTROL_D: Project: All Format: Connection
’ RO Index Currently Set [Default 0x00], Port D Widget is set to 0x00
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Bit Default

Range |& Access Description

Ob CONNECTION_SELECT_CONTROL_C: Project: All Format: Connection
RO Index Currently Set [Default 0x00], Port C Widget is set to 0x00

Ob CONNECTION_SELECT_CONTROL_B: Project: All Format: Connection
RO Index Currently Set [Default 0x00], Port B Widget is set to 0x00

7:0

3.4.79 AUD_CNTL_ST_A—Offset 620B4h

Audio Control State Register Pipe A
Access Method

Type: Memory Mapped I/O Register .
(Size: 32 bits) AUD_CNTL_ST_A: [GTTMMADR_LSB + 2BF20h] + 620B4h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00005400h
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Bit Default

Range | & Access Description

0b RESERVED: Project: All Format: MBZ

31 RW
DIP_PORT_SELECT: Project: All AccessType: Read Only Default Value: 00b
This read-only bit reflects which port is used to transmit the DIP data. This
ob can only change when DIP is disabled. If one or more audio-related DIP

30:29 RO packets is enabled and audio is enabled on a digital port, these bits will

reflect the digital port to which audio is directed. Value Name Description
Project 00b Reserved Reserved All 01b Digital Port B Digital Port B All 10b
Digital Port C Digital Port C All 11b Digital Port D Digital Port D All

Ob RESERVED_1: Project: All Format: MBZ
RW

28:25
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3.4.80

Datasheet

intel.

Bit Default

Range | & Access Description

DIP_TYPE_ENABLE_STATUS: Project: All AccessType: Read Only Default
Value: 0000b These bits reflect the DIP types enabled. It can be updated
while the port is enabled. Within 2 vblank periods, the DIP is guaranteed to
have been transmitted. Disabling a DIP type results in setting the contents of
Ob that DIP buffer to zero. A reserved setting reflects a disabled DIP. Value

RO Name Description Project XXX0b Disable Audio DIP disabled All XXX1b
Enable Audio DIP enabled All XX0Xb Disable Generic 1 (ACP) DIP disabled All
XX1Xb Enable Generic 1 (ACP) DIP enabled All XOXXb Disable Generic 2 DIP
disabled All X1XXb Enable Generic 2 DIP enabled, can be used by ISRC1 or
ISRC2 All 1XXXb Reserved Reserved All

24:21]

DIP_BUFFER_INDEX: Project: All Default Value: 0000b This field is used
during read of different DIPs, and during read or write of ELD data. These
bits are used as an index to their respective DIP or ELD buffers. When the
index is not valid, the contents of the DIP will return all Os. Value Name

Ob Description Project 000b Audio Audio DIP (31 bytes of address space, 31
RW bytes of data) All 001b Gen 1 Generic 1 (ACP) Data Island Packet (31 bytes
of address space, 31 bytes of data) All 010b Gen 2 Generic 2 (ISRC1) Data
Island Packet (31 bytes of address space, 31 bytes of data) All 011b Gen 3
Generic 3 (ISRC2) Data Island Packet (31 bytes of address space, 31 bytes
of data) All 1XXb Reserved Reserved All

20:18

DIP_TRANSMISSION_FREQUENCY: Project: All AccessType: Read Only
Default Value: 00b These bits reflect the frequency of DIP transmission for
the DIP buffer type designated in bits 20:18. When writing DIP data, this

Ob value is also latched when the first DW of the DIP is written. When read, this
RO value reflects the DIP transmission frequency for the DIP buffer designated in
bits 20:18. Value Name Description Project 00b Disable Disabled All 01b
Reserved Reserved All 10b Send Once Send Once All 11b Best Effort Best
effort (Send at least every other vsync) All

17:16

0b RESERVED_2: Project: All Format: MBZ

1
3 RW

10101b |ELD_BUFFER_SIZE: Project: All AccessType: Read only 10101 = This field

14:10 RO reflects the size of the ELD buffer in DWORDs (84 Bytes of ELD)

ELD_ACCESS_ADDRESS: Project: All Selects the DWORD address for

ob access to the ELD buffer (84 bytes). The value wraps back to zero when

9:5 RW incremented past the max addressing value Ox1F. This field change takes
effect immediately after being written. The read value indicates the current

access address.

0b ELD_ACK: Project: All AccessType: Read Only Acknowledgement from the
RO audio driver that ELD read has been completed

DIP_RAM_ACCESS_ADDRESS: Project: All AccessType: Read Only Selects
b the DWORD address for access to the DIP buffers. The value wraps back to
3:0 RO zero when it incremented past the max addressing value of OxF. This field

change takes effect immediately after being written. The read value indicates
the current access address.

AUD_CNTL_ST2—0Offset 620C0h
Audio Control State 2

Access Method
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Type: Memory Mapped I/O Register

(Size: 32 bits)

AUD_CNTL_ST2: [GTTMMADR_LSB + 2BF20h] + 620C0h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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Bit Default Description
Range | & Access P
31:10 Ob RESERVED: Project: All Format:
' RW
CP_READYD: Project: All Default Value: Ob This R/W bit reflects the state of
CP request from the audio unit. When an audio CP request has been
9 Ob serviced, it must be reset to 1 by the video software to indicate that the CP
RW request has been serviced. Value Name Description Project Ob Pending or Not
Ready CP request pending or not ready to receive requests All 1b Ready CP
request ready All
ELD_VALIDD: Project: All Default Value: Ob This R/W bit reflects the state
of the ELD data written to the ELD RAM. After writing the ELD data, the video
software must set this bit to 1 to indicate that the ELD data is valid. At audio
g Ob codec initialization, or on a hotplug event, this bit is set to 0 by the video
RW software. This bit is reflected in the audio pin complex widget as the ELD
valid status bit. Value Name Description Project Ob Invalid ELD data invalid
(default, when writing ELD data, set 0 by software) All 1b Valid ELD data
valid (Set by video software only) All
7:6 Ob RESERVED_1: Project: All Format:
' RW
ob CP_READYC: Project: All Default Value: Ob See CP_ReadyD description.
5 RW Value Name Description Project Ob Not Ready CP request pending or not
ready to receive requests All 1b Ready CP request ready All
ELD_VALIDC: Project: All Default Value: Ob See ELD_validD description.
4 0b Value Name Description Project Ob Invalid ELD data invalid (default, when
RW writing ELD data, set 0 by software) All 1b Valid ELD data valid (Set by video
software only) All
3. Ob RESERVED_2: Project: All Format:
' RW
ob CP_READYB: Project: All Default Value: 0b See CP_ReadyD description.
1 RW Value Name Description Project Ob Not Ready CP request pending or not
ready to receive requests All 1b Ready CP request ready All
ELD_VALIDB: Project: All Default Value: Ob See ELD_validD description.
o Ob Value Name Description Project Ob Invalid ELD data invalid (default, when
RW writing ELD data, set 0 by software) All 1b Valid ELD data valid (Set by video

software only) All
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3.4.81 AUD_HDMIW_STATUS—Offset 620D4h

Audio HDMI Status

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

AUD_HDMIW_STATUS: [GTTMMADR_LSB + 2BF20h] + 620D4h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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Bit Default Description
Range | & Access P
CONV_B_CDCLK_DOTCLK_FIFO_UNDERRUN: Project: All This bit
31 Ob indicates an underrun in the FIFO inside the clock crossing logic between
RW CDCLK and DOTCLK. Clearing this status bit is accomplished by writing a 1 to
this bit through MMIO.
CONV_B_CDCLK_DOTCLK_FIFO_OVERRUN: Project: All This bit
30 Ob indicates an overrun in the FIFO inside the clock crossing logic between
RW CDCLK and DOTCLK. Clearing this status bit is accomplished by writing a 1 to
this bit through MMIO.
CONV_A_CDCLK_DOTCLK_FIFO_UNDERRUN: Project: All This bit
29 Ob indicates an underrun in the FIFO inside the clock crossing logic between
RW CDCLK and DOTCLK. Clearing this status bit is accomplished by writing a 1 to
this bit through MMIO.
CONV_A_CDCLK_DOTCLK_FIFO_OVERRUN: Project: All This bit
58 Ob indicates an overrun in the FIFO inside the clock crossing logic between
RW CDCLK and DOTCLK. Clearing this status bit is accomplished by writing a 1 to
this bit through MMIO.
27:26 I;)\l/)v RESERVED: Project: All Format:

Datasheet
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Bit Default

Range |& Access Description

BCLK_CDCLK_FIFO_OVERRUN: Project: All This bit indicates an overrun
29 Ob in the FIFO inside the clock crossing logic between BCLK and CDCLK.
RW Clearing this status bit is accomplished by writing a 1 to this bit through
MMIO.
FUNCTION_RESET: Project: All Security: Debug This bit indicates that an
>4 Ob audio function reset occurred through the reset signal on the HD audio bus.
RW Clearing this status bit is accomplished by writing a 1 to this bit through
MMIO.
23:0 Ob RESERVED_1: Project: All Format:
' RW

3.4.82 AUD_CONFIG_B—Offset 62100h

Audio Configuration Pipe B
Access Method

Type: Memory Mapped I/O Register .
(Size: 32 bits) AUD_CONFIG_B: [GTTMMADR_LSB + 2BF20h] + 62100h
GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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N_PROGRAMMING_ENABLE_TESTMODE| ©

Bit Default

Range | & Access Description

0b RESERVED: Project: All Format:

31:30 RW
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Bit Default Description
Range | & Access P
N_VALUE_INDEX: Project: All Default Value: Ob Value Name Description
Project Ob HDMI N value read on bits 27:20 and 15:4 reflects HDMI N value.
29 0b Bits 27:20 and 15:4 are is programmable to any N value - default h7FA6. All
RW 1b DP N value read on bits 27:20 and 15:4 reflects DP N value. Set this bit to
1 before programming N value register. When this is set to 1, 27:20 and 15:4
will reflect the current N value default h8000. All
28 0b N_PROGRAMMING_ENABLE_TESTMODE: Project: All Security: Test See
RW Pipe A description.
27:20 Ob UPPER_N_VALUE_TESTMODE: Project: All Security: Test See Pipe A
’ RW description
PIXEL_CLOCK_HDMI: Project: All Default Value: Ob See Pipe A description.
Value Name Description Project 0000b 25.2 / 1.001 MHz 25.2 / 1.001 MHz
All 0001b 25.2 MHz 25.2 MHz Program this value for pixel clocks not listed in
19:16 0b this field All 0010b 27 MHz 27 MHz All 0011b 27 * 1.001 MHz 27 * 1.001 MHz
’ RW All 0100b 54 MHz 54 MHz All 0101b 54 * 1.001 MHz 54 * 1.001 MHz All
0110b 74.25 / 1.001 MHz 74.25/ 1.001 MHz All 0111b 74.25 MHz 74.25
MHz All 1000b 148.5/ 1.001 MHz 148.5/ 1.001 MHz All 1001b 148.5 MHz
148.5 MHz All others Reserved Reserved All
15:4 0b LOWER_N_VALUE_TESTMODE: Project: All Security: Test See Pipe A
' RW description
3 0b DISABLE_NCTS: Project: All See Pipe A description
RW
2:0 0b RESERVED_1: Project: All Format:
' RW

3.4.83 AUD_MISC_CTRL_B—Offset 62110h

Audio MISC Control for Pipe B

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

AUD_MISC_CTRL_B: [GTTMMADR_LSB + 2BF20h] + 62110h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000044h

Datasheet

383



3.4.84
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Bit Default Description
Range | & Access P
31: 0b RESERVED: Project: All Format: MBZ
1:9
RW
g Ob SAMPLE_PRESENT_DISABLE: Project: All Security: Debug See Pipe A
RW description
7.4 0100b [OUTPUT_DELAY: Project: All Default Value: 0100b See Pipe A description.
' RW
3 Ob RESERVED_1: Project: All Format: MBZ
RW
1b SAMPLE_FABRICATION_EN_BIT: Project: All Access: R/W Default Value:
2 RW ;1b See Pipe A description. Value Name Description Project Ob Disable Audio
fabrication disabled All 1b Enable Audio fabrication enabled All
PRO_ALLOWED: Project: All Access: R/W Default Value: Ob See Pipe A
Ob il e .
1 RW description. Value Name Description Project 0b Consumer Consumer use only
All 1b Professional Professional use allowed All
Ob RESERVED_2: All Format: MBZ
0 RW

AUD_CTS_ENABLE_B—Offset 62128h

Audio CTS Programming Enable Pipe B

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

384

AUD_CTS_ENABLE_B: [GTTMMADR_LSB + 2BF20h] + 62128h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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Bit Default Description
Range | & Access P
31:22) 0b RESERVED: Project: All Format:
’ RW
CTS_M_VALUE_INDEX: Project: All Default Value: 0b Value Name
ob Description Project Ob CTS CTS value read on bits 23:4 reflects CTS value.
21 RW Bit 23:4 is programmable to any CTS value. default is 0 All 1b M M value read
on bits 21:4 reflects DP M value. Set this bit to 1 before programming M
value register. When this is set to 1 23:4 will reflect the current N value All
20 0b ENABLE_CTS_OR_M_PROGRAMMING: Project: All See Pipe A description.
RW
19:0 0b CTS_PROGRAMMING: Project: All See Pipe A description.
' RW

3.4.85 AUD_HDMIW_HDMIEDID_B—Offset 62150h

HDMI Data EDID Block Pipe B

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

AUD_HDMIW_HDMIEDID_B: [GTTMMADR_LSB + 2BF20h] +
62150h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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31 28 24 20 16 12 8 4 0

00O0O0OO0OOOOOOOOOO0OOO0OOOOOOOOO0OOOOOOOCDO

EDID_HDMI_DATA_BLOCK

Bit Default

Range | & Access Description

Ob EDID_HDMI_DATA_BLOCK: Project: All Format: See Pipe A description
RW

3.4.86 AUD_HDMIW_INFOFR_B—Offset 62154h
Audio Widget Data Island Packet Pipe B

Access Method

Type: Memory Mapped I/O Register AUD_HDMIW_INFOFR_B: [GTTMMADR_LSB + 2BF20h] +
(Size: 32 bits) 62154h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

31 28 24 20 16 12 8 4 0
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DATA_ISLAND_PACKET_DATA

Bit Default

Range | & Access Description

Ob DATA_ISLAND_PACKET_DATA: Project: All Format: See Pipe A
RO description.
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3.4.87 AUD_OUT_DIG_CNVT_B—Offset 62180h

Audio Digital Converter Conv B

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

AUD_OUT_DIG_CNVT_B: [GTTMMADR_LSB + 2BF20h] +
62180h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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Bit Default Description
Range | & Access P
31 0b RESERVED: Project: All Format:
1:24
RO
23:20 0b STREAM_ID: Project: All Format: See Conv A description.
’ RO
19:16 Ob LOWEST_CHANNEL_NUMBER: Project: All Format: See Conv A description
’ RO
19 Ob RESERVED_1: Project: All Format:
RO
14:8 Ob CATEGORY_CODE: Project: All Format: See Conv A description
' RO
7 0b LEVEL: Project: All Format: See Conv A description
RO
ob PRO: Project: All Default Value: Ob See Conv A description Value Name
6 RO Description Project Ob Consumer Consumer use All 1b Professional
Professional use All
ob NON_AUDIO: Project: All Default Value: 0b See Conv A description. Value
5 Name Description Project 0b PCM Data is PCM All 1b Non PCM Data is non
RO
PCM format All
ob COPY: Project: All Default Value: Ob See Conv A description Value Name
4 RO Description Project Ob Not Asserted Copyright is not asserted All 1b Asserted

Copyright is asserted All
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Bit
Range

Default
& Access

Description

PRE: Project: All Default Value: Ob See Conv A description Value Name

3.4.88

3 gg Description Project Ob Disabled Preemphasis is disabled All 1b Enabled Filter
preemphasis is enabled All
) 0b VCFG: Project: All Format: See Conv A description
RO
1 0b V: Project: All Format: See Conv A description
RO
o Ob RESERVED_2: All Format: MBZ
RO

AUD_OUT_STR_DESC_B—Offset 62184h

Audio Stream Descriptor Format Conv B

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

388

AUD_OUT_STR_DESC_B: [GTTMMADR_LSB + 2BF20h] +
62184h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000032h
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Bit Default Description
Range | & Access P
. 0b RESERVED: Project: All Format:
31:29
RO
28:27 Ob HBR_ENABLE: Project: All Format: See Conv A description.
' RO
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Bit Default Description
Range | & Access P
26:2 0b RESERVED_ 1: Project: All Format:
121
RO
20:16 Ob CONVERTOR_CHANNEL_COUNT: Project: All Format: See Conv A
’ RO description.
15 0b RESERVED_2: Project: All Format:
RO
b SAMPLE_BASE_RATE: Project: All Default Value: Ob 48 kHz See Conv A
14 RO description. Value Name Description Project Ob 48 kHz 48 kHz All 1b 44.1
kHz 44.1 kHz All
SAMPLE_BASE_RATE_MULT: Project: All Default Value: 000b 48 kHz See
13:11 Ob Conv A description. Value Name Description Project 000b x1 x1 (48 kHz/44.1
’ RO kHz or less) All 001b x2 x2 (96 kHz, 88.2 kHz, 32 kHz) All 010b x3 x3 (144
kHz) All 011b x4 x4 (192 kHz, 176.4 kHz) All 1XXb Reserved Reserved All
SAMPLE_BASE_RATE_DIVISOR: Project: All Default Value: 000b 48 kHz
See Conv A description. Value Name Description Project 000b Div 1 Divide by
10:8 Ob 1 (48 kHz, 44.1 kHz) All 001b Div 2 Divide by 2 (24 kHz, 22.05 kHz) All 010b
' RO Div 3 Divide by 3 (16 kHz, 32 kHz) All 011b Div 4 Divide by 4 (11.025 kHz)
All 100b Div 5 Divide by 5 (9.6 kHz) All 101b Div 6 Divide by 6 (8 kHz) All
110b Div 7 Divide by 7 All 111b Div 8 Divide by 8 (6 kHz) All
7 0b RESERVED_3: Project: All Format: MBZ
RO
BITS_PER_SAMPLE: Project: All Default Value: 011b 32 bits Value Name
Description Project 000b 8 bit The data will be packed in memory in 8 bit
containers on 16 bit boundaries All 001b 16 bits The data will be packed in
6:4 011b |memory in 16 bit containers on 16 bit boundaries All 100b 20 bits The data
' RO will be packed in memory in 20 bit containers on 32 bit boundaries All 010b
24 bits The data will be packed in memory in 24 bit containers on 32 bit
boundaries All 011b 32 bits The data will be packed in memory in 32 bit
containers on 32 bit boundaries All others Res. Reserved All
0010b NUMBER_OF_CHANNELS_IN_A_STREAM: Project: All Default Value:
3:0 RO 0010b 3 channels in each frame Format: U4+1 Binary value plus 1. 0000 =
1, 1111= 16 See Conv A description.

3.4.89 AUD_CNTL_ST_B—Offset 621B4h

Audio Control State Register Pipe B

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

AUD_CNTL_ST_B: [GTTMMADR_LSB + 2BF20h] + 621B4h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00005400h
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Bit Default Description
Range | & Access P
31 0b RESERVED: Project: All Format: MBZ
RW
DIP_PORT_SELECT: Project: All AccessType: Read Only Default Value: 00b
30:29 0b See Pipe A description. Value Name Description Project 00b Reserved
' RO Reserved All 01b Digital Port B Digital Port B All 10b Digital Port C Digital Port
C All 11b Digital Port D Digital Port D All
28:23 Ob RESERVED_1: Project: All Format: MBZ
’ RW
DIP_TYPE_ENABLE_STATUS: Project: All AccessType: Read Only Default
Value: 0000b See Pipe A description. Value Name Description Project XXX0b
b Disable Audio DIP disabled (Default) All XXX1b Enable Audio DIP enabled All
24:21 RO XX0Xb Disable Generic 1 (ACP) DIP disabled All XX1Xb Enable Generic 1
(ACP) DIP enabled All XOXXb Disable Generic 2 DIP disabled All X1XXb
Enable Generic 2 DIP enabled, can be used by ISRC1 or ISRC2 All 1XXXb
Reserved Reserved All
DIP_BUFFER_INDEX: Project: All Default Value: 000b See Pipe A
description. Value Name Description Project 000b Audio Audio DIP (31 bytes
ob of address space, 31 bytes of data) All 001b Gen 1 Generic 1 (ACP) Data
20:18 RW Island Packet (31 bytes of address space, 11 bytes of data) All 010b Gen 2
Generic 2 (ISRC1) Data Island Packet (31 bytes of address space, 31 bytes
of data) All 011b Gen 3 Generic 3 (ISRC2) Data Island Packet (31 bytes of
address space, 31 bytes of data) All 1XXb Reserved Reserved All
DIP_TRANSMISSION_FREQUENCY: Project: All AccessType: Read Only
17:16 Ob Default Value: 00b See Pipe A description Value Name Description Project
' RO 00b Disable Disabled All 01b Reserved Reserved All 10b Send Once Send
Once All 11b Best Effort Best effort (Send at least every other vsync) All
15 0b RESERVED_2: Project: All Format: MBZ
RW
14:10 10101b |ELD_BUFFER_SIZE: Project: All AccessType: Read Only 10101 = This field
' RO reflects the size of the ELD buffer in DWORDs (84 Bytes of ELD)
9:5 Ob ELD_ACCESS_ADDRESS: Project: All See Pipe A description.
' RW
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Bit Default

Range & Access Description

0b ELD_ACK: Project: All AccessType: Read Only See Pipe A description.
RO

0b DIP_RAM_ACCESS_ADDRESS: Project: All AccessType: Read only See
RO Pipe A description.

3:0|

3.4.90 AUD_SSID_DBG—Offset 62F00h
audio SSID debug

Access Method

Type: Memory Mapped I/O Register .
(Size: 32 bits) AUD_SSID_DBG: [GTTMMADR_LSB + 2BF20h] + 62F00h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 80860101h

31 28 24 20 16 12 8 4 0

100O00O0OO0O0O1O0O0OO0O0110/00O0OO00O0O0OO0O100O0CO0O0O0O0T1

1D

SUB_SYSTEM

Bit Default

Range | & Access Description

100000001|SUB_SYSTEM_ID: Project: All
000011000
31:0,000001000
00001b

WO

3.4.91 AUD_PWST1_DBG—Offset 62F04h
audio pwstl debug

Access Method

'("gilz’gf gllze?i?sr)y Mapped 1/0 Register AUD_PWST1_DBG: [GTTMMADR_LSB + 2BF20h] + 62F04h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000COFh
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31 28

24 20 16 12 8 4 0

00O0O0OOOOOOOOOOOOOOOOO|1 1 0O0|0OO0O0COf(1 111

RESERVED

RESERVED_1

PINB_WIDGET_POWER_STATE

CONVERTORA_WIDGET_POWER_STATE

FUNCTION_GROUP_DEVICE_POWER_STATE

Bit Default Description
Range | & Access P
31: Ob RESERVED: Project: All Format: MBZ
1:12
WO
11b FUNCTION_GROUP_DEVICE_POWER_STATE: Project: All Default Value:
11:10 WO ;11b D3 Power state that was set Value Name Description Project 00b DO DO
All 01b, 10b Unsupported Unsupported All 11b D3 D3 (Default)
9:4 Ob RESERVED_1: Project: All Format: MBZ
' WO
CONVERTORA_WIDGET_POWER_STATE: Project: All Default Value: ;11b
3.9 11b D3 Power state that was requested by audio software Value Name
' WO Description Project 00b DO DO All 01b, 10b Unsupported Unsupported All 11b
D3 D3 (Default)
11b PINB_WIDGET_POWER_STATE: Project: All Default Value: ;11b D3
1:0) WO Power state that was set Value Name Description Project 00b DO DO All 01b,
10b Unsupported Unsupported All 11b D3 D3 (Default)

3.4.92 AUD_OUT_STR_DESC_A_DBG—Offset 62F08h

These values are returned from the device as the Stream Descriptor Format response
to a Get Audio Output Converter Widget command.

Access Method

Type: Memory Mapped I/O Register
(Size: 32 bits)

16-\51%§:])UT_STR_DESC_A_DBG: [GTTMMADR_LSB + 2BF20h] +
F

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000032h
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Bit Default Description
Range | & Access p
31:29 0b RESERVED: Project: All Format: MBZ
' wo
28:271 0b HBR_ENABLE: Project: All This reflects the current HBR settings
' wo
26:22) Ob RESERVED_1: Project: All Format: MBZ
' wo
21:16 0b CONVERTOR_CHANNEL_COUNT: Project: All This reflects the Convertor
’ e} Channel Count programmed through HDAudio.
15 Ob RESERVED_ 2: Project: All Format: MBZ
wo
ob SAMPLE_BASE_RATE: Project: All Default Value: 0b (48 KHz) Sampling
14 WO base rate of audio stream Value Name Description Project Ob 48 kHz 48 kHz
All 1b 44.1 kHz 44.1 kHz All
SAMPLE_BASE_RATE_MULT: Project: All Default Value: 000b (48 KHz)
b Audio stream sample base rate multiple Value Name Description Project 000b
13:11] WO 1x 48 kHz/44.1 kHz or less All 001b 2x x2 (96 kHz, 88.2 kHz, 32 kHz) All
010b 3x x3 (144 kHz) All 011b 4x x4 (192 kHz, 176.4 kHz) All 1XXb
Reserved Reserved
SAMPLE_BASE_RATE_DIVISOR: Project: All Default Value: 000b
(indicates divide by 1 which results in 48 KHz) Audio stream sample base
rate divisor Value Name Description Project 000b Divide by 1 Divide by 1 (48
10:8 Ob kHz, 44.1 kHz) All 001b Divide by 2 Divide by 2 (24 kHz, 22.05 kHz) All 010b
' e} Divide by 3 Divide by 3 (16 kHz, 32 kHz) All 011b Divide by 4 Divide by 4
(11.025 kHz) All 100b Divide by 5 Divide by 5 (9.6 kHz) All 101b Divide by 6
Divide by 6 (8 kHz) All 110b Divide by 7 Divide by 7 All 111b Divide by Divide
by 8 (6 kHz) All
. 0b RESERVED_3: Project: All Format: MBZ
wo
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Bit Default Description
Range | & Access
BITS_PER_SAMPLE: Project: All Default Value: 011b (Indicates 24 bits)
Audio stream sample base rate multiple Value Name Description Project 000b
8 bits The data will be packed in memory in 8 bit containers on 16 bit
011b boundaries All 001b 16 bits The data will be packed in memory in 16 bit
6:4 WO containers on 16 bit boundaries All 010b 24 bits The data will be packed in
memory in 32 bit containers on 32 bit boundaries All 011b 32 bits The data
will be packed in memory in 32 bit containers on 32 bit boundaries All 100b
20 bits The data will be packed in memory in 32 bit containers on 32 bit
boundaries All Others Reserved Reserved
0010b NUMBER_OF_CHANNELS_IN_A_STREAM: Project: All Format: U4.+1
3:0 WO Default Value: 0010b (3 channels in each frame) Number of channels in each
frame of the stream

3.4.93 AUD_OUT_DIG_CNVT_A_DBG—Offset 62F0Ch

These values are returned from the device as the Digital Converter response to a Get
Audio Output Converter Widget command.

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

AUD_OUT_DIG_CNVT_A_DBG: [GTTMMADR_LSB + 2BF20h] +
62FOCh

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000001h
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Bit Default Description
Range | & Access P
31:24 0b RESERVED: Project: All Format: MBZ
' WO
STREAM_ID: Project: All Represents the link stream used by the converter
23:20 Ob for data input or output. This value is set in the Channel ID and Stream ID
' wo through the Set Audio Output Converter Widget command. Default = 0
(stream 0)

394

Datasheet




intel.

Bit Default Description
Range | & Access P
ob LOWEST_CHANNEL_NUMBER: Project: All Represents the lowest channel
19:16 WO used by the converter. This value is set in the Channel ID and Stream ID
through the Set Audio Output Converter Widget command. Default = 0
19 Ob RESERVED_1: Project: All Format: MBZ
wo
ob CATEGORY_CODE: Project: All S/PDIF IEC Category Code. This value is set
14:8 WO in the Digital Converter 1 through the Set Audio Output Converter Widget
command. Default = 0
ob LEVEL: Project: All S/PDIF IEC Generation Level. This value is set in the
7 Digital Converter 2 through the Set Audio Output Converter Widget
wo
command. Default = 0
PRO: Project: All This bit indicates professional or consumer use of channel.
This value is set in the Digital Converter 2 through the Set Audio Output
a Ob Converter Widget command. This value can only be set to 1 if the Pro
e} Allowed bit is set in the audio configuration register. Value Name Description
Project Ob Consumer Consumer use. Default (Consumer) All 1b Professional
Professional use All
NON_AUDIO: Project: All Data is non PCM format. This value is set in the
5 0b Digital Converter 2 through the Set Audio Output Converter Widget
e} command. Value Name Description Project Ob PCM Data is PCM (Default) All
1b Non-PCM Data is non PCM format All
COPY: Project: All Copyright asserted. This value is set in the Digital
4 0b Converter 2 through the Set Audio Output Converter Widget command. Value
e} Name Description Project Ob Not Asserted Copyright is not asserted All 1b
Asserted Copyright is asserted All
PRE: Project: All Filter preemphasis. This value is set in the Digital Converter
3 0b 2 through the Set Audio Output Converter Widget command. Value Name
e} Description Project O0b None Pre-emphasis is non All 1b Enabled Filter pre-
emphasis is enabled All
VCFG: Project: All Validity Configuration. Determines S/PDIF transmitter
) Ob behavior when data is not being transmitted. This value is set in the Digital
e} Converter 2 through the Set Audio Output Converter Widget command.
Default = 0
V: Project: All Affects the validity flag transmitted in each subframe, and
1 0b enables the S/PDIF transmitter to maintain connection during error or mute
WO conditions. This value is set in the Digital Converter 2 through the Set Audio
Output Converter Widget command. Default = 0
DIGEN: All Filter preemphasis. This value is set in the Digital Converter 2
1b through the Set Audio Output Converter Widget command. Value Name
0 WO Description Project Ob Blocked Digital data is blocked from passing through
the node, regardless of the state All 1b Passed Digital data can pass through
the node (Default = 1, enabled) All

3.4.94 AUD_PWST2_DBG—Offset 62F14h

audio pwst2 debug

Access Method
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'("gilz’g_’ g"ze’t‘)““‘__’g)y Mapped 1/O Register AUD_PWST2_DBG: [GTTMMADR_LSB + 2BF20h] + 62F14h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 0000000Fh

31 28 24 20 16 12 8 4 0

00O0O0OO0OOOOOOOOOOOOOOOO|0OO0OOOOOCDO(1 111

RESERVED

PINC_WIDGET_POWER_STATE

CONVERTORB_WIDGET_POWER_STATE

Bit Default

Range | & Access Description

0b RESERVED: Project: All Format: MBZ
WO

CONVERTORB_WIDGET_POWER_STATE: Project: All Default Value: ;11b
11b D3 Power state that was requested by audio software Value Name

WO Description Project 00b DO DO All 01b, 10b Unsupported Unsupported All 11b
D3 D3 (Default)

11b PINC_WIDGET_POWER_STATE: Project: All Default Value: ;11b D3 Power
1:0) WO state that was set Value Name Description Project 00b DO DO All 01b, 10b
Unsupported Unsupported All 11b D3 D3 (Default)

3:2

3.4.95 AUD_OUT_STR_DESC_B_DBG—Offset 62F18h

HDAudio Verb: Converter Widget 2/72D These values are returned from the device as
the Stream Descriptor Format response to a Get Audio Output Converter Widget
command.

Access Method

Type: Memory Mapped 1I/0 Register AUD_OUT_STR_DESC_B_DBG: [GTTMMADR_LSB + 2BF20h] +
(Size: 32 bits) 62F18h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000032h
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Bit Default Description
Range | & Access p
31:29 0b RESERVED: Project: All Format: MBZ
' wo
28:271 0b HBR_ENABLE: Project: All This reflects the current HBR settings
' wo
26:22) Ob RESERVED_1: Project: All Format: MBZ
' wo
21:16 0b CONVERTOR_CHANNEL_COUNT: Project: All This reflects the Convertor
’ e} Channel Count programmed through HDAudio.
15 Ob RESERVED_ 2: Project: All Format: MBZ
wo
ob SAMPLE_BASE_RATE: Project: All Default Value: 0b (48 KHz) Sampling
14 WO base rate of audio stream Value Name Description Project Ob 48 kHz 48 kHz
All 1b 44.1 kHz 44.1 kHz All
SAMPLE_BASE_RATE_MULT: Project: All Default Value: 000b (48 KHz)
b Audio stream sample base rate multiple Value Name Description Project 000b
13:11] WO 1x 48 kHz/44.1 kHz or less All 001b 2x x2 (96 kHz, 88.2 kHz, 32 kHz) All
010b 3x x3 (144 kHz) All 011b 4x x4 (192 kHz, 176.4 kHz) All 1XXb
Reserved Reserved
SAMPLE_BASE_RATE_DIVISOR: Project: All Default Value: 000b
(indicates divide by 1 which results in 48 KHz) Audio stream sample base
rate divisor Value Name Description Project 000b Divide by 1 Divide by 1 (48
10:8 Ob kHz, 44.1 kHz) All 001b Divide by 2 Divide by 2 (24 kHz, 22.05 kHz) All 010b
' e} Divide by 3 Divide by 3 (16 kHz, 32 kHz) All 011b Divide by 4 Divide by 4
(11.025 kHz) All 100b Divide by 5 Divide by 5 (9.6 kHz) All 101b Divide by 6
Divide by 6 (8 kHz) All 110b Divide by 7 Divide by 7 All 111b Divide by Divide
by 8 (6 kHz) All
. 0b RESERVED_3: Project: All Format: MBZ
wo
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3.4.96

Bit Default
Range | & Access

Description

BITS_PER_SAMPLE: Project: All Default Value: 011b (Indicates 24 bits)
Audio stream sample base rate multiple Value Name Description Project 000b
8 bits The data will be packed in memory in 8 bit containers on 16 bit
boundaries All 001b 16 bits The data will be packed in memory in 16 bit

6:4 Ovtéb containers on 16 bit boundaries All 010b 24 bits The data will be packed in
memory in 32 bit containers on 32 bit boundaries All 011b 32 bits The data
will be packed in memory in 32 bit containers on 32 bit boundaries All 100b
20 bits The data will be packed in memory in 32 bit containers on 32 bit
boundaries All Others Reserved Reserved

0010b NUMBER_OF_CHANNELS_IN_A_STREAM: Project: All Format: U4.+1
3:0 WO Default Value: 0010b (3 channels in each frame) Number of channels in each

frame of the stream

AUD_OUT_DIG_CNVT_B_DBG—Offset 62F1Ch

HDAudio Verb: Converter Widget 70D/70E/73E/73F/706 These values are returned
from the device as the Digital Converter response to a Get Audio Output Converter

Widget command.

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

398

IGA;JDE(h)UT_DIG_CNVT_B_DBG: [GTTMMADR_LSB + 2BF20h] +
F1

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000001h

31 28

00O0O0OO0O0O

24 20 16 12 8 4

o

0|0 0O O O|O OOO|OO0OOTGOOOOO0OO

RESERVED

PRO| ©
NON_AUDIO| ©
COPY| ©

PRE| ©

VCFG| ©

V| ©

DIGEN| +

LEVEL| ©

STREAM_ID

RESERVED_1
CATEGORY_CODE

LOWEST_CHANNEL_NUMBER

Bit Default
Range | & Access

Description

0b

31:24 WO

RESERVED: Project: All Format: MBZ
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Bit Default Description
Range | & Access
STREAM_ID: Project: All Represents the link stream used by the converter
23:20 Ob for data input or output. This value is set in the Channel ID and Stream ID
’ e} through the Set Audio Output Converter Widget command. Default = 0
(stream 0)
ob LOWEST_CHANNEL_NUMBER: Project: All Represents the lowest channel
19:16) WO used by the converter. This value is set in the Channel ID and Stream ID
through the Set Audio Output Converter Widget command. Default = 0
0b RESERVED_1: Project: All Format: MBZ
15
WO
b CATEGORY_CODE: Project: All S/PDIF IEC Category Code. This value is set
14:8 WO in the Digital Converter 1 through the Set Audio Output Converter Widget
command. Default = 0
b LEVEL: Project: All S/PDIF IEC Generation Level. This value is set in the
7 Digital Converter 2 through the Set Audio Output Converter Widget
wo
command. Default = 0
PRO: Project: All This bit indicates professional or consumer use of channel.
This value is set in the Digital Converter 2 through the Set Audio Output
a 0b Converter Widget command. This value can only be set to 1 if the Pro
e} Allowed bit is set in the audio configuration register. Value Name Description
Project Ob Consumer Consumer use. Default (Consumer) All 1b Professional
Professional use All
NON_AUDIO: Project: All Data is non PCM format. This value is set in the
q 0b Digital Converter 2 through the Set Audio Output Converter Widget
WO command. Value Name Description Project Ob PCM Data is PCM (Default) All
1b Non-PCM Data is non PCM format All
COPY: Project: All Copyright asserted. This value is set in the Digital
4 0b Converter 2 through the Set Audio Output Converter Widget command. Value
e} Name Description Project Ob Not Asserted Copyright is not asserted All 1b
Asserted Copyright is asserted All
PRE: Project: All Filter preemphasis. This value is set in the Digital Converter
3 0b 2 through the Set Audio Output Converter Widget command. Value Name
WO Description Project Ob None Pre-emphasis is non All 1b Enabled Filter pre-
emphasis is enabled All
VCFG: Project: All Validity Configuration. Determines S/PDIF transmitter
5 0b behavior when data is not being transmitted. This value is set in the Digital
WO Converter 2 through the Set Audio Output Converter Widget command.
Default = 0
V: Project: All Affects the validity flag transmitted in each subframe, and
1 Ob enables the S/PDIF transmitter to maintain connection during error or mute
WO conditions. This value is set in the Digital Converter 2 through the Set Audio
Output Converter Widget command. Default = 0
DIGEN: All Filter preemphasis. This value is set in the Digital Converter 2
1b through the Set Audio Output Converter Widget command. Value Name
0 WO Description Project Ob Blocked Digital data is blocked from passing through
the node, regardless of the state All 1b Passed Digital data can pass through
the node (Default = 1, enabled) All
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3.4.97

AUD_PORT_EN_B_DBG—Offset 62F20h

HDAudio Verb: PinWidget 707/3/734/701 These values are returned from the device as
the Digital Converter response to a Get Audio Output Converter Widget command.

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

AUD_PORT_EN_B_DBG: [GTTMMADR_LSB + 2BF20h] + 62F20h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000003h

31 28 24 20 16 12 8 4 0
00O0O0OO0OO0O0O0OOOOO|OO0OOOOOOOOOOOO0OO0OO0O0T11
X 2 “ i REEEEREE
0
™ % 3 ~ ~ 2 P
Q > 4 o o W = =z
= a = N 9] i 2|
S 5 o % | 5 |Els
I = a = 2|0
= | z ZI o
Luﬂ L | o |
o 2 = =l
n < a IO
| T I m|a
=z @) I
9 o &
G = 2
= &
3 =
O o
O
Bit Default Description
Range | & Access P
31:27 0b TAG_7_3: Project: All This represents the SSID that will go in the lower 5
' wo bits of the SSID
26:24 0b INDEX_2_0: Project: All This is used as a pointer to program multiple SSID
' WO (only 0 is supported for Cantiga)
23:16 Ob CONNECTION_SELECT_CONTROL_B: Access Read Only Project: All This is
' WO used as a pointer to program multiple SSID (only 0 is supported for Cantiga)
ob CONVERTER_CHANNEL_MAP_PORT_B: Access Read Only Project: All The
15:12 number in this field reflects the HD audio channel to which the HDMI channel
WO . . K
is mapped. This field is read only
11:8 Ob HDMI_INDEX_PORT_B: Project: All This is used as a pointer to program
' WO multiple SSID (only 0 is supported for Cantiga)
7.5 0b RESERVED: Project: All Format: MBZ
' WO
ob MLP_STREAM: Project: All Default Value: 000b Default Value Name
4:2 WO Description Project 000b Default Default All 011b MLP Stream MLP Stream All

Others Reserved Reserved All
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Bit Default Description
Range | & Access P
PORT_B_AMP_MUTE_STATUS: Access Read Only Project: All Project: All
1 1b Default Value: ;1b Amp muted This read-only bit reflects the mute status of
e} the amplifier Value Name Description Project Ob Amp not muted Amp not
muted All 1b Amp muted Amp muted All
o 1b PORT_B_OUT_ENABLE: All This bit reflects the state of the output path of
WO the Pin Widget. When 0, audio is disabled . Default = 1

3.4.98 AUD_PWST3_DBG—Offset 62F24h

HDAudio Verb: Pin Widget 705

Access Method

Type: Memory Mapped 1I/0 Register

(Size: 32 bits)

AUD_PWST3_DBG: [GTTMMADR_LSB + 2BF20h] + 62F24h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000003h
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Bit Default Description
Range | & Access p
31:9) 0b RESERVED: Project: All Format: MBZ
' wo
11b PIND_WIDGET_POWER_STATE: Project: All Default Value: ;11b D3
1:0 WO Power state that was set Value Name Description Project 00b DO DO All 01b,
10b Unsupported Unsupported All 11b D3 D3 (Default)

3.4.99 AUD_PORT_

EN_C_DBG—Offset 62F28h

HDAudio Verb: PinWidget 707/3/734/701 These values are returned from the device as
the Digital Converter response to a Get Audio Output Converter Widget command.

Access Method
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Type: Memory Mapped I/O Register

(Size: 32 bits)

AUD_PORT_EN_C_DBG: [GTTMMADR_LSB + 2BF20h] + 62F28h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000003h
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Bit Default Description
Range | & Access P
31:27 0b TAG_7_3: Project: All This represents the SSID that will go in the lower 5
' wo bits of the SSID
26:24 0b INDEX_2_0: Project: All This is used as a pointer to program multiple SSID
' wo (only 0 is supported for Cantiga)
23:16 0b CONNECTION_SELECT_CONTROL_C: Access Read Only Project: All This is
' WO used as a pointer to program multiple SSID (only 0 is supported for Cantiga)
ob CONVERTER_CHANNEL_MAP_PORT_C: Access Read Only Project: All The
15:12 number in this field reflects the HD audio channel to which the HDMI channel
WO . . K
is mapped. This field is read only
11:8 Ob HDMI_INDEX_PORT_C: Project: All This is used as a pointer to program
' WO multiple SSID (only 0 is supported for Cantiga)
7.5 0b RESERVED: Project: All Format: MBZ
' WO
ob MLP_STREAM: Project: All Default Value: 000b Default Value Name
4:2 Description Project 000b Default Default All 011b MLP Stream MLP Stream All
WO
Others Reserved Reserved All
PORT_C_AMP_MUTE_STATUS: Access Read Only Project: All Project: All
] 1b Default Value: ;1b Amp muted This read-only bit reflects the mute status of
WO the amplifier Value Name Description Project Ob Amp not muted Amp not
muted All 1b Amp muted Amp muted All
o 1b PORT_C_OUT_ENABLE: All This bit reflects the state of the output path of
6] the Pin Widget. When 0, audio is disabled . Default = 1
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3.4.100

intel.

AUD_PORT_EN_D_ DBG—Offset 62F2Ch

HDAudio Verb: PinWidget 707/3/734/701 These values are returned from the device as
the Digital Converter response to a Get Audio Output Converter Widget command.

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

Datasheet

AUD_PORT_EN_D_DBG: [GTTMMADR_LSB + 2BF20h] + 62F2Ch

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000003h
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Bit Default Description
Range | & Access P
31:27 0b TAG_7_3: Project: All This represents the SSID that will go in the lower 5
’ WO bits of the SSID
26:24 Ob INDEX_2_0: Project: All This is used as a pointer to program multiple SSID
’ WO (only 0 is supported for Cantiga)
b CONNECTION_SELECT_CONTROL_D: Access Read Only Project: All This
23:16| WO is used as a pointer to program multiple SSID (only 0 is supported for
Cantiga)
ob CONVERTER_CHANNEL_MAP_PORT_D: Access Read Only Project: All
15:12 The number in this field reflects the HD audio channel to which the HDMI
wo . L R
channel is mapped. This field is read only
11:8 Ob HDMI_INDEX_ PORT_D: Project: All This is used as a pointer to program
' e} multiple SSID (only 0 is supported for Cantiga)
7.9 Ob RESERVED: Project: All Format: MBZ
' wo
b MLP_STREAM: Project: All Default Value: 000b Default Value Name
4:2 WO Description Project 000b Default Default All 011b MLP Stream MLP Stream All

Others Reserved Reserved All
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Bit
Range

Default
& Access

Description

PORT_D_AMP_MUTE_STATUS: Access Read Only Project: All Project: All

3.4.101

1 1b Default Value: ;1b Amp muted This read-only bit reflects the mute status of
WO the amplifier Value Name Description Project Ob Amp not muted Amp not
muted All 1b Amp muted Amp muted All
o 1b PORT_D_OUT_ENABLE: All This bit reflects the state of the output path of
WO the Pin Widget. When 0, audio is disabled . Default = 1

AUD_CHICKENBIT_REG—Offset 62F38h

audio chickenbit register

Access

Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

AUD_CHICKENBIT_REG: [GTTMMADR_LSB + 2BF20h] +
62F38h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000001h
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Bit Default Description
Range | & Access P
31:2 0b RESERVED: Project: All Format: MBZ
' WO
1 Ob PLACE_HOLDER_FOR_ECC_CHICKEN_BIT_PIPE_A: Project: All
WO audr_ecc_flip_chicken_bit
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Bit
Range

Default
& Access

Description

1b
WO

ENABLE_MMIO_HDMI_AUDIO_VERB_PROGRAMMING: All Project: All
Default Value: ;1b Amp muted This read-only bit reflects the mute status of
the amplifier Value Name Description Project 0b HDAudio Programming
through HDAudio Azalia All 1b MMIO Programming through MMIO Debug
registers All

3.4.102 AUD_OUT_DIG_CNVTA_DBG—Offset 62F40h

HDAudio Verb: Converter Widget 70E/73E These values are returned from the device
as the Digital Converter response to a Get Audio Output Converter Widget command.

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

AUD_ﬁ)UT_DIG_CNVTA_DBG: [GTTMMADR_LSB + 2BF20h] +
62F40

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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Bit Default Description
Range | & Access P
31: 0b RESERVED: Project: All Format: MBZ
1:12
wo
11:8 Ob IEC_CODING_TYPE: Project: All
' wo
2.0 Ob RSVD_FOR_DIGITAL___ CONVERTER_2A: Project: All
' wo
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3.4.103 AUD_OUT_DIG_CNVTB_DBG—Offset 62F44h

HDAudio Verb: Converter Widget 70E/73E These values are returned from the device
as the Digital Converter response to a Get Audio Output Converter Widget command.

Access Method

Type: Memory Mapped 1/0 Register AUD_OUT_DIG_CNVTB_DBG: [GTTMMADR_LSB + 2BF20h] +
(Size: 32 bits) 62F44h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

31 28 24 20 16 12 8 4 0

00O0O0OOOOOOOOO|OOOOOOOOOOOOO0O0OOOO0O0OO0ODO

RESERVED

IEC_CODING_TYPE

RSVD_FOR_DIGITAL__CONVERTER_2B

Bit Default

Range | & Access Description

31:19) 0b RESERVED: Project: All Format: MBZ
' WO
11:8 0b IEC_CODING_TYPE: Project: All
' WO
2:0 0b RSVD_FOR_DIGITAL__ CONVERTER_2B: Project: All
' WO

3.4.104 AUD_CNTL_ST_B_DBG—Offset 62F60h
HDAudio Verb: Pin Widget 730/732
Access Method

'("gifz’gj g"zeg“igg Mapped 1/0 Register AUD_CNTL_ST_B_DBG: [GTTMMADR_LSB + 2BF20h] + 62F60h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h
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Default: 00000000h
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Bit Default Description
Range | & Access P
31: 0b RESERVED: Project: All Format: MBZ
1:10
WO
INFOFRAME_CONTROL_FOR_CURRENTLY_INDEXED_FRAME: Project:
99 Ob All Default Value: 00b disable xmit Value Name Description Project 00b
' e} Disable xmit Disable xmit All 01b Reserved Reserved All 10b Xmit once Xmit
once All 11b Best Effort Best Effort All
ob INFOFRAME_PACKET_INDEX: Project: All Default Value: 00b Audio Value
7:5 WO Name Description Project 000b Audio Audio All 001b GP GP All 010b GP2 GP2
All 011b GP3 GP3 All 100b GP4 GP4 All Others Reserved Reserved All
4:0 0b BYTE_OFFSET_INDEX_POINTER_LOCATION_5_BITS: Project: All
' WO

3.4.105 AUD_HDMIW_INFOFR_B_DBG—Offset 62F64h

HDAudio Verb: Pin Widget 731

Access M

ethod

Type: Memory Mapped I/O Register

(Size: 32 bits)

Datasheet

AUD_HDMIW_INFOFR_B_DBG: [GTTMMADR_LSB + 2BF20h] +
62F64h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h
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3.4.106

Default: 00000000h
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Bit Default Description
Range | & Access P
31:9 Ob RESERVED: Project: All Format: MBZ
' WO
ob DATA_ISLAND_PACKET_DATA: Project: All This reflects the contents of
7:0 WO the DIP indexed by the DIP access address. The contents of this buffer are

cleared during function reset or HD audio link reset.

AUD_CNTL_ST_C_DBG—Offset 62F70h

HDAudio Verb: Pin Widget 730/732

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

408

AUD_CNTL_ST_C_DBG: [GTTMMADR_LSB + 2BF20h] + 62F70h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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3.4.107
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Bit Default Description
Range | & Access P
31:10 0b RESERVED: Project: All Format: MBZ
’ WO
INFOFRAME_CONTROL_FOR_CURRENTLY_INDEXED_FRAME: Project:
9:8 Ob All Default Value: 00b disable xmit Value Name Description Project 00b
' WO Disable xmit Disable xmit All 01b Reserved Reserved All 10b Xmit once Xmit
once All 11b Best Effort Best Effort All
ob INFOFRAME_PACKET_INDEX: Project: All Default Value: 00b Audio Value
7:5 WO Name Description Project 000b Audio Audio All 001b GP GP All 010b GP2 GP2
All 011b GP3 GP3 All 100b GP4 GP4 All Others Reserved Reserved All
a0 0b BYTE_OFFSET_INDEX_POINTER_LOCATION_5_BITS: Project: All
’ \\Ye]

AUD_HDMIW_INFOFR_C_DBG—Offset 62F74h
HDAudio Verb: Pin Widget 731

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

Datasheet

AUD_HDMIW_INFOFR_C_DBG: [GTTMMADR_LSB + 2BF20h] +
62F72h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h
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3.4.108

Default: 00000000h
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Bit Default Description
Range | & Access P
31:9 Ob RESERVED: Project: All Format: MBZ
' WO
ob DATA_ISLAND_PACKET_DATA: Project: All This reflects the contents of
7:0 WO the DIP indexed by the DIP access address. The contents of this buffer are

cleared during function reset or HD audio link reset.

AUD_CNTL_ST_D_DBG—Offset 62F80h

HDAudio Verb: Pin Widget 730/732

Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

410

AUD_CNTL_ST_D_DBG: [GTTMMADR_LSB + 2BF20h] + 62F80h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h
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31 28

00O0O0OO0OOOOOOOOOOOOO|OO0O0OO|O

24 20 16 12 8 4 0

0 0|0 0 0O

RESERVED

INFOFRAME_PACKET_INDEX| o

BYTE_OFFSET_INDEX_POINTER_LOCATION_5_BITS

INFOFRAME_CONTROL_FOR_CURRENTLY_INDEXED_FRAME

Bit Default Description
Range | & Access P
31:10 0b RESERVED: Project: All Format: MBZ
’ WO
INFOFRAME_CONTROL_FOR_CURRENTLY_INDEXED_FRAME: Project:
9:8 Ob All Default Value: 00b disable xmit Value Name Description Project 00b
' WO Disable xmit Disable xmit All 01b Reserved Reserved All 10b Xmit once Xmit
once All 11b Best Effort Best Effort All
ob INFOFRAME_PACKET_INDEX: Project: All Default Value: 00b Audio Value
7:5 WO Name Description Project 000b Audio Audio All 001b GP GP All 010b GP2 GP2
All 011b GP3 GP3 All 100b GP4 GP4 All Others Reserved Reserved All
a0 0b BYTE_OFFSET_INDEX_POINTER_LOCATION_5_BITS: Project: All
’ \\Ye]

3.4.109 AUD_HDMIW_INFOFR_D_DBG—Offset 62F84h
HDAudio Verb: Pin Widget 731

Access M

ethod

Type: Memory Mapped I/O Register

(Size: 32 bits)

Datasheet

AUD_HDMIW_INFOFR_D_DBG: [GTTMMADR_LSB + 2BF20h] +
62F82h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h
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Default: 00000000h

31 28 24 20 16 12 8 4 0

00O0O0OO0OO0OOOOOOOOOOOOOOOOOOO0OOOCO|O0O0O00O

RESERVED

DATA_ISLAND_PACKET_DATA

Bit Default

Range | & Access Description

Ob RESERVED: Project: All Format: MBZ
WO

ob DATA_ISLAND_PACKET_DATA: Project: All This reflects the contents of
7:0 the DIP indexed by the DIP access address. The contents of this buffer are
WO . . L
cleared during function reset or HD audio link reset.

3.4.110 AUD_CONFIG_DEFAULT2_REG_PORTB—Offset 62F88h
HDAudio Verb: Pin Widget 738..73B

Access Method

Type: Memory Mapped 1I/0 Register AUD_CONFIG_DEFAULT2_REG_PORTB: [GTTMMADR_LSB +
(Size: 32 bits) 2BF20h] + 62F88h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

31 28 24 20 16 12 8 4 0

00O0O0OO0OOOOOOOOOO0OOO|OOOOOOOOO0OOOOOOOCDO

READ_BACK

Bit Default

Range | & Access Description

Ob READ_BACK: Project: All Config Default 2 values of port B rgars being
WO written using the 738/739/73A/73B
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3.4.111 AUD_CONFIG_DEFAULT2_REG_PORTC—Offset 62F8Ch
HDAudio Verb: Pin Widget 738..73B
Access Method

Type: Memory Mapped 1I/0 Register AUD_CONFIG_DEFAULT2_REG_PORTC: [GTTMMADR_LSB +
(Size: 32 bits) 2BF20h] + 62F8Ch

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

31 28 24 20 16 12 8 4 0

00O0O0OOOOOOOOOOOOOOOOOOOOOOOOSOO0O0OO0OO

READ_BACK

Bit Default

Range | & Access Description

0b READ_BACK: Project: All Config Default 2 values of port C rgars being
WO written using the 738/739/73A/73B

3.4.112 AUD_CONFIG_DEFAULT2_REG_PORTD—Offset 62F90h
HDAudio Verb: Pin Widget 738..73B
Access Method

Type: Memory Mapped 1/0 Register AUD_CONFIG_DEFAULT2_REG_PORTD: [GTTMMADR_LSB +
(Size: 32 bits) 2BF20h] + 62F90h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

31 28 24 20 16 12 8 4 0

00O0O0OOOOOOOOOOOOOOOOOOO0OOOOOOOOO0OO

READ_BACK

Bit Default

Range | & Access Description

Ob READ_BACK: Project: All Config Default 2 values of port D rgars being
e} written using the 738/739/73A/73B
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3.4.113 AUD_MCTSA—Offset 62F94h
Audio M or CTS Pipe A Values Readback Register

Access Method

Type: Memory Mapped I/O Register .
(Size: 32 bits) AUD_MCTSA: [GTTMMADR_LSB + 2BF20h] + 62F94h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

31 28 24 20 16 12 8 4 0

000O0O0OO0OO0OOOOOOO0OOOOOOOOOOOOO0O0OOCO|O0O0O0OO

RESERVED

BIT_23_0_OF_AUDIO_M_OR_CTS__VALUES_TO_PIPE_A

Bit Default

Range | & Access Description

31:24 0b RESERVED: Project: All Format: MBZ
' RO

530 0b BIT_23_0_OF_AUDIO_M_OR_CTS__ VALUES_TO_PIPE_A: Project: All
' RO

3.4.114 AUD_MCTSB—Offset 62F98h
Audio M or CTS Pipe B Values Readback Register

Access Method
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Type: Memory Mapped I/O Register .
(Size: 32 bits) AUD_MCTSB: [GTTMMADR_LSB + 2BF20h] + 62F98h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32

bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

31 28 24 20 16 12 8 4 0

00O0O0OOOOOOOOOOOOOOOOOOO0OOOOOOOOO0OO

B

RESERVED

BIT_23_0_OF_AUDIO_M_OR_CTS__VALUES_TO_PIPE

Bit Default

Range | & Access Description

Ob RESERVED: Project: All Format: MBZ

31:24 RO
23:0 0b BIT_23_0_OF_AUDIO_M_OR_CTS__ VALUES_TO_PIPE_B: Project: All
' RO

3.4.115 DP_B—Offset 64100h

DisplayPort B Control Register [DevCTG, DevCDV] Display Port B control (dprrega_b0.v
gl_displayb1)

Access Method

Type: Memory Mapped I/O Register .
(Size: 32 bits) DP_B: [GTTMMADR_LSB + 2BF20h] + 64100h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000018h
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Bit Default Description
Range | & Access P
DISPLAYPORT_B_ENABLE: Disabling this port will put it in its lowest
31 0b power state. Port enable takes place on the Vblank after being written. 1 =
RW Enable. This bit enables the Display Port B interface. 0 = Disable and
tristates the Display Port B interface.
ob PIPE_SELECT: This bit determines from which display pipe the source data
30 will originate. Pipe selection takes place on the Vblank after being written 0 =
RW . .
Pipe A1 = Pipe B
LINK_TRAINING_PATTERN_ENABLE: These bits are used for link
initialization as defined in the DisplayPort specification. Please note that the
link must first be configured prior to sending training patterns. 00 Pattern 1
enabled: Repetition of D10.2 characters Default. 01 Pattern 2 enabled:
29:28 ) Repetition of K28.5, D11.6, K28.5, D11.6, D10.2, D10.2, D10.2, D10.2,

' RW D10.2, D10.2. Please note that the entire pattern must complete before
another pattern is sent. Scrambling initialization and disparity init commence
at the end of the last iteration of pattern 2. 10 Idle Pattern enabled: Transmit
BS followed by VB-ID with NoVideoStream_flag set to 1, five times 11 Link
not in training: Send normal pixels
RESERVED: [DevCDV]: Voltage swing level set: [DevCTG]: These bits are

ob used for setting the voltage swing for pattern 1, defined as Vdiff_pp in the
27:25 RW DisplayPort specification. They mirror registers in the PCI express
configuration (At CDV moved to register at the DPIO) 000 0.4V (DEFAULT)
001 0.6V 010 0.8V 011 1.2V RESERVED 1xx RESERVED
RESERVED_1: [DevCDV]: Pre-emphasis level set [DevCTG]: These bits are
used for setting link pre-emphasis for pattern 2, as defined in the DisplayPort
24:29 Ob specification. They mirror registers in the PCI express configuration. At CDV

' RW this field move to register in the DPIO. 000 no pre-emphasis (default) 001
3.5dB pre-emphasis (1.5x) 010 6dB pre-emphasis (2x) 011 9.5dB pre-
emphasis (3x) RESERVED 1xx RESERVED
PORT_WIDTH_SELECTION: This bit selects the number of lanes to be

ob enabled on the DisplayPort link. Port width selection takes place on the
21:19 RW Vblank after being written. Port width change must be done as a part of

mode set. 000 = x1 Mode (Default) 001 = x2 Mode. 010 = RESERVED 011 =
x4 Mode. 1xx = RESERVED
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Bit Default Description
Range | & Access P
ENHANCED_FRAMING_ENABLE: This bit selects enhanced framing. It
18 Ob must be set when HDCP will be used invoked. 0 (Default) Enhanced framing
RW disabled 1 Enhanced framing enabled. Locked once port is enabled. Updates
when the port is disabled then re-enabled
17:16 Ob RESERVED_2: MBZ
RW
15 Ob RESERVED_3: [DevCDV]: Port reversal [DevCTG]: Locked once port is
RW enabled. Updates when the port is disabled then re-enabled
. 0b RESERVED_4: MBZ
14:9 RW
ob ASR_ENABLE: [DevVLV2]: this bit enables the Alternate Scrambler Reset
8| RW capability for eDP port to use alternate scrambler reset value of FFFEh 1 -
ASR enable 0 ASR disable
ob SCRAMBLING_DISABLE: [DevCTG, B-step only, DevCDV]: This bit disables
7 RW scrambling for this port. 0 = Scrambling enabled (Default) 1 = Scrambling
disabled, no SR after initialization at loop 2 of training
b AUDIO_OUTPUT_ENABLE: This bit enables audio on this output port. It
6| RW may be enabled or disabled only when the link training is complete and set to
Normal 0 = Audio output disabled 1 = Audio output enabled
HDCP_PORT_SELECT: This bit directs HDCP to this port. When enabled,
ob the information sent on this port will be encrypted using HDCP. Please note
5 RW that this bit does not enable encryption on its own, but must be used in
conjunction with HDCP registers. 0 = (Default) No HDCP encryption on this
port 1 = Enable HDCP on this port
SYNC_POLARITY: Indicates the polarity of Hsync and Vsync. Please note
that in native VGA modes, these bits have no effect. In native VGA modes,
4:3 11b sync polarity is determined by VRshr3c2d76b[7:6], the VGA polarity bits in
' RW VGA control. 00 = VS and HS are active low (inverted) 01 = VS is active low
(inverted), HS is active high 10 = VS is active high, HS is active low
(inverted) 11 = (Default) VS and HS are active high
DIGITAL_DISPLAY_B_DETECTED: Read-only bit indicating whether a
ob digital display was detected during initialization. It signifies the level of the
2| RO GMBUS port 4 (port B) data line at boot. 0 = digital display not detected
during initialization (Default) 1 = digital display detected during initialization
AccessType: Read Only
1 Ob RESERVED_5: MBZ
RW
DISABLE_FRAMESTART_STALL: This bit, when set, will disable the
ob framestart window to stall DP AV mixer from sending audio samples before
0 RW framestart. This applies to BOTH pipes. 0 = Enable framestart window to stall

audio samples. (default) 1 = Disable framestart window to stall audio
samples.

3.4.116 DPB_AUX_CH_CTL—Offset 64110h

Display Port B AUX Channel Control [DevCDV] AuxB control (dprrega_b0.v
auxb_ctl_rdback)
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Access Method

Type: Memory Mapped I/O Register

(Size: 32 bits)

418

DPB_AUX_CH_CTL: [GTTMMADR_LSB + 2BF20h] + 64110h

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00050000h
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Bit Default Description
Range | & Access P
SEND_BUSY: Setting this bit to a one initiates the transaction, when read
31 Ob this bit will be a 1 until the transmission completes. The transaction is
RW completed when the response is received or when a time out occurs. Do not
write a 1 again until transaction completes. Writes of 0 will be ignored.
30 Ob DONE: A sticky bit that indicates the transaction has completed. SW must
RW/1C |write a 1 to this bit to clear the event. AccessType: One to Clear
29 Ob INTERRUPT_ON_DONE: Enable an interrupt in the hotplug status register
RW when the transaction completes or times out.
ob TIME_OUT_ERROR: A sticky bit that indicates the transaction has timed
28 RW/1C out. SW must write a 1 to this bit to clear the event. AccessType: One to
Clear
ob TIME_OUT_TIMER_VALUE: 00: 400us (default) 01: 600us 10: 800us 11:
27:26 RW 1600us The time count depends on the 2X bit clock divider (bits 10:0) being
programmed for 2MHz.
ob RECEIVE_ERROR: A sticky bit that indicates that the data received was
25 RW/1C corrupted, not in multiples of a full byte, or more than 20 bytes. SW must
write a 1 to this bit to clear the event. AccessType: One to Clear
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Bit Default

Range | & Access Description

MESSAGE_SIZE: This field is used to indicate the total number bytes to

transmit (including the header). It also indicates the number of bytes

b received in a transaction (including the header). This field is valid only only

24:20) RW when the done bit is set and timeout or receive error has not occurred. Sync,
Stop are not part of the message or the message size. Reads of this field will

give the response message size. The read value will not be valid while Busy

bit 31 is asserted. Message sizes of 0 or )20 are not allowed.

PRECHARGE_TIME: Used to determine the precharge time for the Aux
0101b Channel drivers. The. value is .the num.ber of micrqseconds times 2. This
19:16 RW depends on the 2X bit clock divider (bits 10:0) being programmed for 2MHz.

Default is 5 decimal which gives 10us of precharge. Example: For 12us
precharge, program 6 (12us/2us).

AUX_AKSV_BUFFER_SELECT: This bit selects whether some of the data to
be written over Display Port AUX comes from the Aksv buffer for HDCP
authentication, or all from the AUX Data registers. Set this bit before
initiating a transaction to write Aksv to the Display Port sink. All AUX protocol
b must be followed and Message Size set to 9 bytes. The first DWord
15 RW transmitted will be from the AUX Data Register 1 for the header, then the
DP_AUX_CH_AKSV_HI, then the last byte from DP_AUX_CH_AKSV_LO. The
sink response is read back as usual from the AUX Data registers. More than
one AUX channel can select to use the Aksv buffer simultaneously. 0
(Default) Use AUX Data registers for regular data transmission 1 Use Aksv
Buffer for part of the data transmission.

INVERT_MANCHESTER_TEST_MODE: 1 = Manchester code rising edge

14 S\t/)v mid-clk signifies one (test mode) 0 = Manchester code rising edge mid-clk
signifies zero (default)
ob SYNC_ONLY_CLOCK_RECOVERY_TEST_MODE: 1 = Only recover clock

13 during sync pattern (test mode) 0 = Recover clock during sync pattern and
RW
data phase (default)

0b DISABLE_DE_GLITCH_TEST_MODE: 1 = Disable serial input de-glitch

12 RW logic (test mode) 0 = Enable serial input de-glitch logic (default)
11 0b DOUBLE_PRECHARGE_TEST_MODE: 1 = Precharge time is doubled 0 =
RW Precharge time is as programmed
_2X_BIT_CLOCK_DIVIDER: Used to determine the 2X bit clock the Aux
Channel logic runs on. This value divides the input clock frequency down to
10:0 Ob 2X bit clock rate. The 2X bit clock rate is ideally 2MHz (0.5us). [DevCTG-A]

RW the input clock is cdclk. [DevCTG-B, DevCDV] the input clock is hrawclk
(200MHz) Example: For 300MHz input clock and desired 2MHz 2X bit clock,

program 150 (300MHz/2MHz).

3.4.117 DPB_AUX_CH_DATA1—Offset 64114h

Datasheet

Display Port B AUX Data Register 1 [DevCTG, DevCDV]
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Type: Memory Mapped I/0 Register DPB_AUX_CH_DATA1: [GTTMMADR_LSB + 2BF20h] + 64114h

(Size: 32 bits)

GTTMMADR_LSB Type: PCI Configuration Register (Size: 32
bits)
GTTMMADR_LSB Reference: [B:0, D:2, F:0] + 10h

Default: 00000000h

31 28 24 20 16 12 8 4 0

00O0OO0OOOOOOOOOO0OOO|OOOOOOOOO0OOOOGOOOCDO

AUX_CH_DATA1_31

Bit Default

Range | & Access Description

ob AUX_CH_DATA1_31: 0]: The first Dword of the message. The Msbyte is

31:0 RW transmitted first. Reads will give the response data after transaction
complete.
3.4.118 DPB_AUX_CH_DATA2—Offset 64118h
Display Port B AUX Data Register 2 [DevCTG, DevCDV] AuxB Data2 (dprrega_b0.v
auxb_dpr_data2, ql_auxb_d2)
Access Method
Type: Memory Mapped 1/0 Register DPB_AUX_CH_DATA2: [GTTMMADR_