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Chapter 1
Overview

1.1 Introducing the RS880D

The RS880D is an eighth-generation high-end Integrated Graphics Processor (IGP) that integrates a DirectX® 10.1
compliant Shader Model 4.1 graphics core, a Universal Video Decoder (UVD) 2.0, and a system controller in a single
chip. It supports AMD’s AM3-socket CPUs, including the AMD Phenom™ 11 and later desktop processors. The RS880D
integrates an ATl RV620-based graphics engine, dual digital displays, an integrated DVI/HDMI™ interface, internal or
external TMDS, DisplayPort capability, and Northbridge functionality in a single BGA package. The ATI Hybrid
Graphics® technology provides significant performance boost to AMD-based systems by enabling both the discrete GPU
and the RS880D graphics core to render simultaneously in Hybrid CrossFire® mode. It supports two x8 PCI Express®
(PCIe®) links in CrossFire® mode, and is also capable of driving 6 monitors under the SurroundView™ set-up. This high
level of integration and scalability enables manufacturers to offer enthusiast level capabilities and performance while
minimizing board space and system cost.

Robust and Flexible Core Logic Features

The RS880D combines graphics and system logic functions in a single chip using a 21mm body BGA package, reducing
overall solution area. For optimal system and graphics performance, the RS880D supports a high speed HyperTransport™
interface to the AMD processor, running at a data rate of up to 4.8 GT/s and supporting both HT 1.0 and HT 3.0 protocols.
The RS880D is ideally suited for 64-bit operating systems, and supports platform configurations with greater than 4GB of
system memory. The rich PCI Express® (PCIe®) expansion capabilities of RS880D include support for PCI Express
external graphics and up to six other PCI Express peripherals, all supporting the PCI Express 2.0 standard with data rates
of up to 5.0GT/s. These capabilities are complemented by the advanced 1/O features of AMD’s SB700 and SB800-series
Southbridges.

Designed for Windows Vista®

The RS880D delivers a compelling Windows Vista experience. It harnesses the increased bandwidth of HyperTransport
3.0 to a DirectX 10.1 graphics core, which provides the 3D rendering power needed to generate the Windows Vista
desktop even under the most demanding circumstances. The AMD RV620-based graphics core employs a unified shader
architecture to deliver excellent 3D performance across the whole spectrum of 3D applications. It meets all current
Windows Vista Premium Logo requirements.

Leading 3D Performance

Coupled with the latest AMD Phenom |1 processor, improved memory controller architecture, and the HyperTransport 3.0
interface, the RS880D delivers an exceptional 3D performance. With a discrete graphic card, the Hybrid CrossFire set-up
provides an exhilarating 3D performance, allowing users to play most 3D games available in the market today. The
RS880D also supports two x8 PCI Express Gen 2 links for a CrossFire set-up.

Leading Multimedia Capabilities

The RS880D incorporates AMD’s Unified Video Decoder (UVD) 2.0 technology, which provides dedicated hardware
decode of the H.264, VC-1, and MPEG-2 video formats used for HD contents and Blu-ray disks. The RS880D also
incorporates the innovative AMD Avivo™ HD display architecture, providing users with amazing visual quality.
Advanced scaling and color correction capabilities, along with increased precision through the entire display pipeline,
ensure an exceptional image on CRT monitors, LCD panels, and any other display device. Dual DisplayPort output
capability provides the ability to interface to the next generation of digital display devices. That is complemented by a
fully integrated DVI/HDMI and HDCP support, allowing compatibility with even the most modern high definition
televisions without the additional cost of external components.

*Note: AMD Avivo HD is a technology platform that includes a broad set of capabilities offered by certain AMD
Radeon™ products. Support for any AMD Avivo HD capability is subject to qualification of the RS880D ASIC. Full
enablement of some AMD Avivo HD capabilities may require complementary products.
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Low Power Consumption and Industry Leading Power Management

The RS880D is manufactured using the power efficient 55 nm technology, and it supports a whole range of industry
standards and new proprietary power management features. System power can be further reduced through the dedicated
local frame buffer interface supported by the RS880D. The integrated UVD dramatically reduces CPU loading and hence
overall power consumption during Blu-ray video and HD contents playback.

Software Compatibility

The graphics driver for the RS880D is fully compatible with all other AMD Radeon™ class graphics controllers from
AMD. A single driver can support multiple graphics configurations across AMD’s product lines, including the AMD
Radeon family and the AMD chipset family. In addition, this driver compatibility allows the RS880D to benefit
immediately from AMD's software optimization and from the advanced Windows® XP, Windows Vista®, and
Windows 7® support available in the Radeon family drivers.

1.2 RS880D Features
1.2.1 CPU HyperTransport™ Interface

e Supports 16-bit up/down HyperTransport (HT) 3.0 interface up to 4.8 GT/s.

e Supports 200, 400, 600, 800, and 1000 MHz HT1 frequencies.

e Supports 1.6, 1.8, 2.0, 2.2, and 2.4 GHz HT3 frequencies.

e Supports AMD’s AM3-socket CPUs, including the AMD Phenom Il and later desktop processors.

e Supports LDTSTOP interface and CPU link stutter mode.

1.2.2 Memory Interface

e Supports an optional dedicated local frame buffer (side-port) of up to 128MB through a 16-bit interface. Note,
however, that the memory interface is optimized for a 64MB local frame buffer. As such, the system BIOS will
downsize the side-port size if a 128MB memory device is populated.

*  New highly flexible memory architecture allows asymmetric side-port and shared system memaory frame buffer sizes.
Supported configurations include UMA only and UMA+side-port (interleave mode).

¢ New dynamic memory allocation scheme improves performance and reduces power simultaneously.

e Support for DDR2 system memaories up to DDR2-1066, with a maximum memory clock speed of 533MHz. Memory
clock is independent of any other clock source and can therefore be set to any frequency equal to or less than
533MHz (DDR2-1066), allowing the use of lower speed side-port memories.

e Support for DDR3 system memories up to DDR3-1333, with a maximum memory clock speed of 667MHz. Memory
clock is independent of any other clock source and can therefore be set to any frequency equal to or less than
667MHz (DDR3-1333), allowing the use of lower speed side-port memories.

e Support one memory device of x16 width (see section 2.2.1.1, “Supported DDR2 Components,” on page 2-4.and
section 2.2.2.1, “Supported DDR3 Components,” on page 2-5, for details).

e Asynchronous HyperTransport and memory controller interface speeds.

e Supports DDR SDRAM self refresh mechanism.

e Supports dynamic CKE and ODT for power conservation.

1.2.3 AMD HyperMemory™

e Supports AMD HyperMemory ™%,

* Note: Includes dedicated and shared memory. The amount of HyperMemory available is determined by various factors.

For details, please consult your AMD CSS representative.

1.2.4 PCI Express® Interface

*  Supports PCle Gen2 (version 2.0).
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*  Optimized peer-to-peer and general purpose link performance.
e Highly flexible PCI Express implementation to suit a variety of platform needs.
* Adual-port, x16 graphics interface, configurable to any one of the modes illustrated in Figure 1-1:

PCIE x16 Interface

0|1|2|3|4|5|6|7

8| 9| 10| 11| 12| 13| 14| 15|

DONOEOVINNN | NotUsed |

- SLDVI | Not Used |

_ ‘ Not Used ‘

DP Not Used |

DP DP Not Used |

op  [NEBMIN Not Used |

P  or | Not Used |
PCLE x8 PCLE x8
MNEHI | NotUsed] PCIEXS
DP PCHE x8
CoomEovio . eokexs
WMEDVIN SOV pohexs
DP DP PCLE x8

LEGEND

PCI-E x8 External Graphics

DisplayPort (DP)

Figure 1-1 Possible Configurations for the x16 PCle® Graphics Interface

*  Supports programmable lane reversal for the graphics link to ease motherboard layout when the end device does not
support lane reversal.
*  Supports six general purpose lanes, for up to six devices on specific ports. Possible configurations are listed in
Table 1-1.

Table 1-1 Possible Configurations for the PCle® General Purpose Links

Config. B | Config. C | Config. C2| Config. E | Config. K | Config. L
GPP1 x4 x4 x2 X2 x2 x1
GPP2 - - x1
GPP3 - X2 x1 X2 x1
GPP4 - x1 x1
GPP5 X2 x1 X2 x1 x1 x1
GPP6 x1 x1 x1 x1

e Supports x1, x2, x4, x8, x12 and x16 polarity inversion.

© 2010 Advanced Micro Devices, Inc.
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1.25 A-Link Express Il Interface

e One x4 A-Link Express Il interface for connection to an AMD Southbridge. The A-Link Express Il is a proprietary
interface developed by AMD basing on the PCI Express technology, with additional Northbridge-Southbridge
messaging functionalities. It supports the PCle Gen 2 transfer rate of 5 GT/s, and is backward compatible with the
A-Link Express Il interface.

e Supports programmable lane reversal to ease motherboard layout.

1.2.6 2D Acceleration Features

e Highly-optimized 128-bit engine, capable of processing multiple pixels per clock.
e Hardware acceleration of Bitblt, line drawing, polygon and rectangle fills, bit masking, monochrome expansion,
panning and scrolling, scissoring, and full ROP support (including ROP3).
e Optimized handling of fonts and text using AMD proprietary techniques.
«  Game acceleration including support for Microsoft's DirectDraw®: Double Buffering, Virtual Sprites, Transparent
Blit, and Masked Blit.
e Acceleration in 1/8/15/16/32-bpp modes:
e Pseudocolor mode for 8bpp
*  ARGB1555 and RGB565 modes for 16bpp
* ARGBB8888 mode for 32bpp
*  Significant increase in the High-End Graphics WinBench® score due to capability for C18 color expansion.
e Setup of 2D polygons and lines.
e Support for GDI extensions:
* In Windows XP and Windows Vista: Alpha BLT, Transparent BLT, and Gradient Fill.
e In Windows 7: Alpha BLT, Transparent BLT, Color Fill BLT, Stretch BLT, and Clear Type BLT.

e Hardware cursor (up to 64x64x32bpp), with alpha channel for direct support of Windows XP, Windows Vista and
Windows 7 alpha cursor.

1.2.7 3D Acceleration Features

e DirectX 10.1 compliant, including full speed 32-bit floating point per component operations
e Shader Model 4.1 geometry and pixel support in a unified shader architecture:
e Full speed 32-bit floating point processing per component.
e High dynamic range rendering with floating point blending, texture filtering and anti-aliasing support.
* High performance dynamic branching and flow control.
* Nearly unlimited shader instruction store, using an advance caching system.
e Advanced shader design, with ultra-threading sequencer for high efficiency operations.
* Advanced, high performance branching support, including static and dynamic branching.
e 32-bit floating point components for high dynamic range computations.
e Full anti-aliasing on render surfaces up to and including 128-bit floating point formats.
Support for OpenGL® 2.0
* Anti-Aliasing Filtering:
e 2x/4x/8x modes.
e Sparse multi-sample algorithm with gamma correction, programmable sample patterns, and centroid sampling.
e Temporal anti-aliasing.
e Adaptive anti-aliasing mode.
e Lossless color compression (up to 8:1) at all resolutions, up to and including widescreen HDTV.
*  Anisotropic Filtering:
e 2x/4x/8x/16x modes
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e Up to 128-tap texture filtering.
*  Adaptive algorithm with performance (bi-linear) and quality (tri-linear) options.

* Improved quality mode due to improved subpixel precision, higher precision LOD computations, and
rotationally invariant LOD computations.

Advanced Texture Compression (3Dc+™ ):

* High quality 4:1 compression for normal maps and luminance maps.

*  Works with any single-channel or two-channel data format.

HW support to overcome "Small batch™ issues in CPU limited applications.

3D resources virtualized to a 32-bit addressing space, for support of large numbers of render targets and textures.
New vertex cache and vertex fetch design, to increase vertex throughput from previous generations.

Full support of 64-bit and 128-bit textures and surfaces, which can be 4x to 8x faster than previous generation of HW.
Up to 8K x 8K textures, including 128 bpp texture are supported.

New multi-level texture cache to give optimal performance, greater than 8x the previous designs.

High efficiency ring bus memory controller:

*  Programmable arbitration logic maximizes memory efficiency, software upgradeable.

*  Fully associative texture, color, and Z cache design.

* New hierarchical Z and stencil buffers with early Z Test.

*  New lossless Z-buffer compression for both Z and stencil.

*  Fast Z-Buffer Clear.

e Z cache optimized for real-time shadow rendering.

e Zand color compression resources virtualized to a 32-bit addressing space, for support of multiple render targets
and textures simultaneously.

1.2.8 Motion Video Acceleration Features
*  Video scaling and fully programmable YCrCh to RGB color space conversion for full-speed video playback and fully
adjustable color controls.
e  Adaptive de-interlacing eliminates video artifacts caused by displaying interlaced video on non-interlaced displays,
and by analyzing image and using optimal de-interlacing function on a per-pixel basis.
*  Motion video acceleration for HD contents and Blu-ray technology.
e Dedicated UVD (Unified Video Decoder) 2.0 hardware for H.264,VC-1, and MPEG-2 decode:
* H.264 implementation is based on the ISO/IEC 14496-10 spec.
e VC-1implementation is based on the SMPTE 421M spec.
1.2.9 Multiple Display Features
General
e Dual independent displays. Possible configurations are illustrated in Figure 1-2.
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Integrated DVI/
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Versa.

Figure 1-2 RS880D Multiple Display Options

Resolution, refresh rates, and display data can be completely independent for the two display paths.
Each display controller supports true 30 bits per pixel throughout the display pipe.

Each display path supports VGA and accelerated modes, video overlay, hardware cursor, hardware icon, and palette
gamma correction.

Supports both interlaced and non-interlaced displays.

Full ratiometric expansion ability is supported for source desktop modes up to 1920 pixels/line.
Maximum DAC frequency of 400 MHz.

Supports 8, 16, 32, and 64-bpp depths for the main graphics layer:

*  For 32-bpp depth, supports xRGB 8:8:8:8, xRGB 2:10:10:10, sCrYCb 8:8:8:8, and xCrYCb 2:10:10:10 data
formats.

*  For 64-bpp depth, supports xRGB 16:16:16:16 data format.

Independent gamma, color conversion and correction controls for main graphics layer.

Support for DDC1 and DDC2B+ for plug and play monitors.

8-bit alpha blending of graphics and video overlay.

Hardware cursor up to 64x64 pixels in 2 bpp, full color AND/XOR mix, and full color 8-bit alpha blend.

Hardware icon up to 128x128 pixels in 2 bpp, with two colors, transparent, and inverse transparent. AND/XOR
mixing. Supports 2x2 icon magnification.

Virtual desktop support.
Support for flat panel displays via VGA, DVI, or HDMI.
Integrated HD audio controller for HDMI audio data.
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VGA Output

*  Maximum resolutions supported by the VGA output for different refresh rates are:
e 2048x1536 @85Hz (pixel clock at 388.5MHz) for 4:3 format
e 2560x1440 @75Hz (pixel clock at 397.25MHz) for 16:9 format
e 2456x1536 @60Hz (pixel clock at 320MHz) for 16:10 format

*  Support for stereoscopic monitors.

SurroundView™

e RS880D’s SURROUNDVIEW™ feature allows support for up to six independent monitors for systems equipped
with two AT discrete graphics cards (requires special BIOS and display driver support).

1.2.10 DVI/HDMI™

e Integrated DVI or HDMI* interface (passing HDMI CTS v1.3b): single-link support only for HDMI %, 30-bit
dual-link support for DVI.

e Also supports a TMDS interface, enabling DVI or HDMI (passing HDMI CTS v1.3b), which is multiplexed on the
PCle external graphics interface.t

* 1620 Mbps/channel with 162 MHz pixel clock rate per link.

e Supports industry standard EIA-861B video modes including 480p, 720p, 1080i, and 1080p (for a full list of currently
supported modes, contact you AMD CSS representative). Maximum resolutions supported by various modes are:

e Single-link DVI: 1600x1200 @60Hz with standard timings, and 1920x1200 @60Hz with reduced blanking
timings.

e Dual-link DVI: 2560x1600 @60Hz.

* HDMI: 1080p.

e Supports YCbCr 4:4:4 and 4:2:2 modes with HDMI.

e HDMI basic audio support at 32, 44.1 or 48 kHz. Supports two-channel uncompressed audio data, and, for Windows
Vista platforms only, 5.1-channel audio data and DTS. HD audio device compatible with the Microsoft HD audio
driver.

e HDCP support for two independent display streams with on-chip key storage. Also available when the integrated
DVI/HDMI interface or the TMDS interface runs in dual-link mode.**

Notes: * CEC is not supported.

** HDCP content protection support is only available to HDCP licensees and can only be enabled when connected
to an HDCP-capable receiver.
1 The TMDS interface multiplexed on the PCle graphics lanes cannot enable HDMI when the integrated
DVI/HDMI interface is supporting HDMI, and vice versa.
1.2.11 DisplayPort™ Interface

e Supports all mandatory features of the VESA DisplayPort Standard, Version 1.1, plus the following optional features:
e 10-bit support.

*  YCDbCr4:4:4 and 4:2:2 support.
e HDCP support
e Optional test pattern support.

e Supports two independent displays over the PCle interface for external graphics (see Figure 1-1,“Possible
Configurations for the x16 PCle® Graphics Interface,” on page 1-3 for details).

e Supports 4, 2, or 1-lane transmission.

e Supports both the 2.7 Gbps and 1.62 Gbps link symbol rates.

© 2010 Advanced Micro Devices, Inc. 46135 AMD RS880D Databook 1.30

Proprietary 1-7



AMD“,‘ RS880D Features

e Supports the Auxiliary Channel (AUX CH).
e Supports a maximum resolution of 2560x1600 @60Hz with 4 lanes.

1.2.12 Integrated HD Audio Controller and Codec

e Integrated HD Audio codec supports linear PCM and AC3 (5.1) audio formats for HDMI output.

e Separate logical chip function.

e Can encrypt data onto one associated HDMI output.

e Uses Microsoft UAA driver.

e Internally connected to the integrated HDMI, or HDMI-enabled interface, hence no external cable required.

e Support for basic audio (32, 44.1 or 48 KHz stereo) and AC3 or DTS at the same sample rates.

1.2.13 System Clocks

*  Support for an external clock chip to generate side-port memory, PCle, and A-Link Express I11 clocks. Alternatively,
internal generation for these clocks, with clock input from an SB800-series Southbridge, can be used (subject to
characterization with actual RS880D and SB800-series devices).

1.2.14 Power Management Features

e Single chip solution in 55nm, 1.1V CMOS technology.

e Full ACPI 2.0 and IAPC (Instantly Available PC) power management support.

e Static and dynamic power management support (APM as well as ACPI) with full VESA DPM and Energy Star
compliance.

e The Chip Power Management Support logic supports four device power states defined for the OnNow Architecture—
On, Standby, Suspend, and Off. Each power state can be achieved by software control bits.

* Hardware controlled intelligent clock gating enables clocks only to active functional blocks, and is completely
transparent to software.

e Dynamic self-refresh for the side-port memory.

e Support for Cool'n'Quiet™ via FID/VID change.

e Support for AMD PowerNow!™,

*  Clocks to every major functional block are controlled by a unique dynamic clock switching technique that is
completely transparent to the software. By turning off the clock to the block that is idle or not used at that point, the
power consumption can be significantly reduced during normal operation.

e Supports AMD Vari-Bright™ technology.

e Supports dynamic lane reduction for the PCle graphics interface when coupled with an AMD-based graphics device,
adjusting lane width according to required bandwidth.

1.2.15 PC Design Guide Compliance

The RS880D complies with all relevant Windows Logo Program (WLP) requirements from Microsoft for WHQL

certification.

1.2.16 Test Capability Features

The RS880D has a variety of test modes and capabilities that provide a very high fault coverage and low DPM (Defect Per

Million) ratio:

e Full scan implementation on the digital core logic through ATPG (Automatic Test Pattern Generation Vectors).

e Dedicated test logic for the on-chip custom memory macros to provide complete coverage on these modules.

* A JTAG test mode to allow board level testing of neighboring devices.

* An EXOR tree test mode on all the digital 1/O's to allow for proper soldering verification at the board level.

* A VOH/VOL test mode on all digital 1/O’s to allow for proper verification of output high and output low values at the
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board level.
e Access to the analog modules to allow full evaluation and characterization.
* IDDQ mode support to allow chip evaluation through current leakage measurements.
These test modes can be accessed through the settings on the instruction register of the JTAG circuitry.

1.2.17 Packaging

e Single chip solution in 55nm, 1.1V low power CMOS technology.
e 528-FCBGA package, 21mmx21mm.

1.3 Software Features

*  Supports Microsoft Windows XP, Windows Vista, and Windows 7.
* BIOS ability to read EDID 1.1, 1.2, and 1.3.
e Ability to selectively enable and disable several devices including CRT, LCD, and DFP.
*  Register-compatible with VGA standards, BIOS-compatible with VESA VBEZ2.0.
*  Supports corporate manageability requirements such as DMI.
e ACPI support.
e  Full Write Combining support for maximum performance of the CPU.
*  Full-featured, yet simple Windows utilities:
e Calibration utility for WYSIWYG color
* Independent brightness control of desktop and overlay
e  End user diagnostics

*  Drivers meet Microsoft's rigorous WHQL criteria and are suitable for systems with the "Designed for Windows"
logos.

e Comprehensive OS and API support.

e Hot-key support (Windows ACPI 2.0 or AMD Event Handler Utility where appropriate).

*  Extensive power management support.

*  Rotation mode support in software.

e Dual CRTC, simultaneous view, extended desktop support (Windows XP, Windows Vista, and Windows 7)
e DirectX 10.1 support.

*  Switchable overlay support.

e H.264 playback support.
e Supports AMD OverDrive™ utility.

***\Warning*** AMD and ATI processors are intendedto be operated only within their associated specifications and factory settings. Operating the AMD or ATI processor outside of specification or in
excess of factory settings, including but not limited to overclocking, may damage the processor and/or lead to other problems, including but not limited to, damage to the system components (including the
motherboard and components thereon (e.g. memory)), system instabilities (e.g. data loss and corrupted images), shortened processor, system component and/or system life and in extreme cases, total
system failure. AMD does not provide support or service for issues or damages related to use of an AMD or ATI processor outside of processor specifications or in excess of factory settings.

e Supports Hybrid CrossFire™,

1.4  Branding Diagram

Note: The branding can be in laser, ink, or mixed laser-and-ink marking.
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Note: Branding can be in laser, ink, or
mixed laser-and-ink marking.

Figure 1-3 RS880D ASIC A1l Production Branding

1.5 Graphics Device ID and Graphics Engine Clock Speed
Table 1-2 Graphics Device ID and Graphics Engine Clock Speed
: Graphics Engine Clock Speed (MHz
variant | Sraphics s i
Min. Max.
RS880D 0x9714 500 700
1.6  Conventions and Notations
The following conventions are used throughout this manual.
1.6.1 Pin Names
Pins are identified by their pin names or ball references. Multiplexed pins sometimes assume alternate “functional names”
when they perform their alternate functions, and these “functional names” are given in Chapter 3, ““Pin Descriptions and
Strap Options.”
All active-low signals are identified by the suffix ‘#’ in their names (e.g., MEM_RAS#).
1.6.2 Pin Types
The pins are assigned different codes according to their operational characteristics. These codes are listed in Table 1-3.
Table 1-3 Pin Type Codes
Code Pin Type
| Digital Input
(0] Digital Output
oD Open Drain
1/0 Bi-Directional Digital Input or Output
/0D Digital Input or Open Drain
M Multifunctional
Pwr Power
Gnd Ground
A-O Analog Output
A-l Analog Input
46135 AMD RS880D Databook 1.30 © 2010 Advanced Micro Devices, Inc.
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Table 1-3 Pin Type Codes (Continued)

Code Pin Type
A-110 Analog Bi-Directional Input/Output
A-Pwr Analog Power
A-Gnd Analog Ground
Other Pin types not included in any of the categories above

1.6.3 Numeric Representation
Hexadecimal numbers are appended with “h” (Intel assembly-style notation) whenever there is a risk of ambiguity. Other
numbers are in decimal.
Pins of identical functions but different running integers (e.g., “GFX_TX7P, GFX_TXG6P,... GFX_TXO0P”) are referred to
collectively by specifying their integers in square brackets and with colons (i.e., “GFX_TX][7:0]P”). A similar short-hand
notation is used to indicate bit occupation in a register. For example, NB_COMMANDJ15:10] refers to the bit positions
10 through 15 of the NB_COMMAND register.
1.6.4 Register Field
A field of a register is referred to by the format of [Register Name].[Register.Field]. For example,
“NB_MC_CNTL.DISABLE_BYPASS” is the “DISABLE_BYPASS?” field of the register “NB_MC_CNTL.”
1.6.,5 Hyperlinks
Phrases or sentences in blue italic font are hyperlinks to other parts of the manual. Users of the PDF version of this manual
can click on the links to go directly to the referenced sections, tables, or figures.
1.6.6 Acronyms and Abbreviations
The following is a list of the acronyms and abbreviations used in this manual.
Table 1-4 Acronyms and Abbreviations
Acronym Full Expression
ACPI Advanced Configuration and Power Interface
A-Link-E A-Link Express interface between the IGP and the Southbridge.
BGA Ball Grid Array
BIOS Basic Input Output System. Initialization code stored in a ROM or Flash RAM used to start up a
system or expansion card.
BIST Built In Self Test.
BLT Blit
bpp bits per pixel
CEC Consumer Electronic Control
CPIS Common Panel Interface Specification
CRT Cathode Ray Tube
CSP Chip Scale Package
DAC Digital to Analog Converter
DBI Dynamic Bus Inversion
Display Data Channel. A VESA standard for communicating between a computer system and
DDC ) i
attached display devices.
DDR Double Data Rate
DFP Digital Flat Panel. Monitor connection standard from VESA.
DP DisplayPort
DPM Defects per Million
DTV Digital TV
© 2010 Advanced Micro Devices, Inc. 46135 AMD RS880D Databook 1.30
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Table 1-4 Acronyms and Abbreviations (Continued)

Acronym Full Expression
DVD Digital Video Disc
DVI Digital Video Interface. Monitor connection standard from the DDWG (Digital Display Work
Group).
DVS Digital Video Stream
EPROM Erasable Programmable Read Only Memory
FIFO First In, First Out
FPDI Flat Panel Display Interface
GDI Graphics Device Interface
GND Ground
GPIO General Purpose Input/Output
HDCP High-Bandwidth Digital Content Protection
HDMI High Definition Multimedia Interface
HDTV High Definition TV. The 1920x1080 and the 1280x720 modes defined by ATSC.
HPD Hot Plug Detect
iDCT inverse Discrete Cosine Transform
IDDQ Direct Drain Quiescent Current

Integrated Graphics Processor. A single device that integrates a graphics processor and a

IGP system controller.
JTAG Joint Test Access Group. An IEEE standard.
MB Mega Byte
MPEG Motion Pictures Experts Group. Refers to compressed video image streams in either MPEG-1
or MPEG-2 formats.
NTSC Natior\al Television Standards Committee. The standard definition TV system used in North
America and other areas.
PAL Phase Alternate Line. The standard definition TV system used in Europe and other areas.
PCI Peripheral Component Interface
PCle PCI Express
PLL Phase Locked Loop
POST Power On Self Test
PD Pull-down Resistor
PU Pull-up Resistor
ROP Raster Operation
SDRAM Synchronous Dynamic RAM
TMDS Transition Minimized Differential Signaling
UMA Unified Memory Architecture
uv Chrominance (also CrCb). Corresponds to the color of a pixel.
uvD Unified Video Decoder
UXGA Ultra Extended Graphics Array
VBI Vertical Blank Interval
VESA Video Electronics Standards Association
VGA Video Graphics Adapter
VRM Voltage Regulation Module
46135 AMD RS880D Databook 1.30 © 2010 Advanced Micro Devices, Inc.
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Chapter 2

Functional Descriptions

This chapter describes the functional operation of the major interfaces of the RS880D system logic. Figure 2-1, “RS880D
Internal Block Diagram,” illustrates the RS880D internal blocks and interfaces.

=1
§ Q HyperTransport™|
CPU <+ 32 Unit
@
L3>
IN g C
SB 4 LR
g ® M
0 =
E Root
5@ Complex
x
External < %58 <
Graphics ¢—p| % Ta
)
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J®
[v]
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; 5@ Optional 16-bit
Expansion o 3
S’I)ots or * 31| ¢ S [¢—» DDR2/DDR3
PO = Memory Channel
On-board I % o [e) y
: LD G o
Devices ¢—p 3 2
+“—P Ly e
¢ )
BIF »
Register Interface
Setup 2D |,
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TMDS, enabling DVIHDMI | [ Overlay ¢—
(Multiplexed on PCle® Gfx Lanes) P
DisplayPorts ¢ = A g-
(Multiplexed on PCle® Gfx Lanes) S :;—, < N
Integrated DVI/HDMI <€—— < &
N
CRT —

Figure 2-1 RS880D Internal Block Diagram

2.1 Host Interface

The RS880D is optimized to interface with AMD processors through the HyperTransport™ interface. This section
presents an overview of the HyperTransport interface. For a detailed description of the interface, please refer to the
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HyperTransport I/O Link Specification from the HyperTransport Consortium. Figure 2-2, “Host Interface Block
Diagram,” illustrates the basic blocks of the host bus interface of the RS830D.

HT Interface to CPU (PHY)

y v
Configuration ) LTA LRA Data Link Layer
Registers
SCH Protocol/Transaction Layer
A A
Root Complex Memory Controller

Figure 2-2 Host Interface Block Diagram

The HyperTransport (HT) Interface, formerly known as the LDT (Lightning Data Transport) interface, is a high speed,
packet-based link implemented on two unidirectional buses. It is a point-to-point interface where data can flow both
upstream and downstream at the same time. The commands, addresses, and data travel in packets on the HyperTransport
link. Lengths of packets are in multiples of four bytes. The HT link consists of three parts: the physical layer (PHY), the
data link layer, and the protocol/transaction layer. The PHY is the physical interface between the RS880D and the CPU.
The data link layer includes the initialization and configuration sequences, periodic redundancy checks,
connect/disconnect sequences, and information packet flow controls. The protocol layer is responsible for maintaining
strict ordering rules defined by the HT protocol.

The RS880D HyperTransport bus interface consists of eighteen unidirectional differential data/control pairs and two
differential clock pairs in each of the upstream and downstream direction. On power up, the HT link is 8-bit wide and runs
at a default speed of 400MT/s. After negotiation, carried out by the HW and SW together, the link width can be brought
up to 16-bit and the interface can run up to 4.8GT/s. The interface is illustrated in Figure 2-3, “RS880D Host Bus
Interface Signals.” The signal name and direction for each signal is shown with respect to the processor. Note that the
signal names may be different from those used in the pin listing of the RS880D. Detailed descriptions of the signals are
given in section 3.3, “CPU HyperTransport™ Interface,” on page 3-5.
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Figure 2-3 RS880D Host Bus Interface Signals

Side-Port Memory Interface

In order to significantly decrease system power and increase graphics performance, the RS880D provides an optional
side-port memory interface for dedicated frame buffer memory, to be used exclusively for the integrated graphics core.
The side-port memory interface can significantly reduce system power by allowing the CPU to stay in its lowest power
state during periods of inactivity. Screen refreshes are fetched from the side-port memory, and there is no need to "wake
up" the CPU to fetch screen refresh data.

The RS880D memory controller is unique and highly optimized. It operates in 16-bit mode at very high speed (up to
DDR2-1066 and DDR3-1333), and has a programmable interleaved mode that significantly increases the memory
bandwidth and reduces data latency to the integrated graphics core. The additional bandwidth provided to the internal
graphics core will also aid the RS880D in reaching and exceeding Microsoft's Windows Vista® Premium logo
requirements.

DDR2 Memory Interface

Figure 2-4, “RS880D Side-Port Memory Interface,”” on page 2-4 illustrates the side-port memory interface of the
RS880D.

RS880D memory controller features and limitations:

*  Supports a single memory device up to 128MB of physical size. However, as the memory interface is
optimized for a 64MB local frame buffer, the system BIOS will downsize the side-port memory if a 128MB
memory device is populated.

* Controls a single rank of DDR2 devices in 16-bit memory configuration.
*  Supports device sizes of 256, 512, and 1024 Mbits, and a device width of x16.
* As the memory controller supplies only one chip select signal, only devices with one chip select are supported.

* A wide range of DDR2 timing parameters, configurations, and loadings are programmable via the RS880D
memory controller configuration registers.
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Side-Port Memory Interface
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Figure 2-4 RS880D Side-Port Memory Interface

2.2.1.1 Supported DDR2 Components

The memory controller supports DDR2 SDRAM chips in several configurations. These chips are organized in banks,
rows (or pages), and columns. The supported DDR2 components have four or eight banks. Table 2-1 lists the supported

memory components.

Table 2-1 Supported DDR2 Components

DDR2 SDRAM
- - - - - Mbytes
Config Mbits | CS Mode | Bank Bits | Row Bits Col Bits
16Mbx16 256 4 2 13 9 32
32Mbx16 512 10 2 13 10 64
64Mbx16 1024 11 3 13 10 128
128Mbx16 |2048 7 3 14 10 256

2.2.1.2 Row and Column Addressing
Table 2-2 shows how the physical address P (after taking out the bank bit) is used to provide the row and column
addressing for each size of DDR2 memories.

Table 2-2 DDR2 Memory Row and Column Addressing

Address
Al3 Al12 A1l A10 A9 A8 A7 A6 A5 A4 A3 A2 A1l A0
16Mbx16 devices
Row P10 | P14 | P13 | P12 | P11 | P22 | P21 | P20 | P19 | P18 | P17 P16 P15
Column - - PC - P9 P8 P7 P6 P5 P4 P3 P2 P1
32Mbx16 devices
Row P23 | P14 | P13 | P12 | P11 | P22 | P21 | P20 | P19 | P18 | P17 P16 P15
Column - - PC | P10 | P9 P8 P7 P6 P5 P4 P3 P2 P1

46135 AMD RS880D Databook 1.30
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Address
Al3 Al12 A1l A10 A9 A8 A7 A6 A5 A4 A3 A2 A1 AO
64Mbx16 devices
Row P23 | P14| P13 | P12| P11 | P22 | P21 | P20 | P19 | P18 | P17 | P16 P15
Column PC | P10 | P9 P8 P7 P6 P5 P4 P3 P2 P1
128Mbx16 devices
Row P24 | P23 | P14 | P13 | P12 | P11 | P22 | P21 | P20| P19 | P18 | P17 | P16 P15
Column PC | P10| P9 P8 P7 P6 P5 P4 P3 P2 P1

Note: PC = precharge flag

2.2.2 DDR3 Memory Interface

RS880D memory controller features and limitations:

e Supports a single memory device up to 128MB of physical size. However, as the memory interface is
optimized for a 64MB local frame buffer, the system BIOS will downsize the side-port memory if a 128MB
memory device is populated.

*  Supports a single rank of DDR3 device in 16-bit memory configuration.

e Supports device sizes of 512 and 1024 Mbits, and a device width of x16.

* A wide range of DDR3 timing parameters, configurations, and loadings are programmable via the RS880D memory
controller configuration registers.

2.2.2.1 Supported DDR3 Components

The memory controller supports DDR3 SDRAM chips in several configurations. These chips are organized in banks,
rows (or pages), and columns. Table 2-3 lists the supported memory components.

Table 2-3 Supported DDR3 Components

DDR3 SDRAM
: : : : : Mbytes
Config Mbits | CS Mode | Bank Bits | Row Bits | Col Bits
32Mbx16 512 9 3 12 10 64
64Mbx16 1024 11 3 13 10 128

2.2.2.2 Row and Column Addressing
Table 2-4 shows how the physical address P (after taking out the bank bit) is used to provide the row and column

addressing for each size of DDR3 memories.

Table 2-4 DDR3 Memory Row and Column Addressing

Al3 Al12 A1l A10

Address

A9 A8 A7 A6 A5 A4 A3 A2 Al AO

32Mbx16 devices

Row P23 | P14 | P13 | P12 | P11 | P22 | P21 | P20 | P19 | P18 | P17 | P16 P15

Column PC | P10 | P9 P8 P7 P6 P5 P4 P3 P2 P1
64Mbx16 devices

Row P23 | P14| P13 | P12| P11 | P22 | P21 | P20| P19 | P18 | P17 | P16 P15

Column PC | P10| P9 P8 P7 | P6 P5 P4 P3 P2 P1

Note: PC = precharge flag
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Proprietary

46135 AMD RS880D Databook 1.30
2-5



AMDA

DVI/HDMI™

2.3
23.1

DVI/HDMI™
DVI/HDMI™ Data Transmission Order and Signal Mapping

The RS880D contains an integrated DVI/HDM I interface and a TMDS interface (multiplexed on the PCI Express®

graphics lanes), both supporting clock frequencies of up to 162 MHz for each signal link. The multiplexing relationships
between the PCle external graphics signals and the TMDS signals are given in section 3.9, “TMDS Interface Multiplexed
on the PCI Express® Graphics Lanes,” on page 3-9. Figure 2-5 below shows the transmission ordering of the signals on
both interfaces in single-link mode.
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TX2P
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Depending upon encoded Red channel pixel data

Figure 2-5 Data Transmission Ordering for the Integrated DVI/HDMI™ and TMDS Interfaces

For dual-link mode, which is for DVI only, the same transmission order applies to data channels on the second link, with
the first link transmitting data for even pixels and the second link for odd pixels. See Table 2-6 below for details.

The signal mapping for the transmission is shown in Table 2-5 (single link) and Table 2-6 (dual-link DV1) below.
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Table 2-5 Single Link Signal Mapping for DVI/HDMI™

™
Fur?éili/oHnDallwll\lame Data Phase Signal
TXOM/P Phase 1 BO
Phase 2 B1
Phase 3 B2
Phase 4 B3
Phase 5 B4
Phase 6 B5
Phase 7 B6
Phase 8 B7
Phase 9 B8
Phase 10 B9
TX1M/P Phase 1 GO
Phase 2 Gl
Phase 3 G2
Phase 4 G3
Phase 5 G4
Phase 6 G5
Phase 7 G6
Phase 8 G7
Phase 9 G8
Phase 10 G9
TX2M/P Phase 1 RO
Phase 2 R1
Phase 3 R2
Phase 4 R3
Phase 5 R4
Phase 6 R5
Phase 7 R6
Phase 8 R7
Phase 9 R8
Phase 10 R9

Note: H/VSYNC are transmitted on TXOM/P (Blue) channel during blank.
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Table 2-6 Dual-Link Signal Mapping for DVI
Link 1 Link 2

Dt I?\Iua[\rgtelonal Data Phase Signal Lt Ilz\luanrggonal Data Phase Signal
TXOM/P Phase 1 EVEN_BO TX3M/P Phase 1 ODD_BO
Phase 2 EVEN_B1 Phase 2 ODD_B1

Phase 3 EVEN_B2 Phase 3 ODD_B2

Phase 4 EVEN_B3 Phase 4 ODD_B3

Phase 5 EVEN_B4 Phase 5 ODD_B4

Phase 6 EVEN_B5 Phase 6 ODD_B5

Phase 7 EVEN_B6 Phase 7 ODD_B6

Phase 8 EVEN_B7 Phase 8 ODD_B7

Phase 9 EVEN_B8 Phase 9 ODD_B8

Phase 10 EVEN_B9 Phase 10 ODD_B9

TX1IM/P Phase 1 EVEN_GO TX4M/P Phase 1 ODD_GO0
Phase 2 EVEN_G1 Phase 2 ODD_G1

Phase 3 EVEN_G2 Phase 3 ODD_G2

Phase 4 EVEN_G3 Phase 4 ODD_G3

Phase 5 EVEN_G4 Phase 5 ODD_G4

Phase 6 EVEN_G5 Phase 6 ODD_G5

Phase 7 EVEN_G6 Phase 7 ODD_G6

Phase 8 EVEN_G7 Phase 8 ODD_G7

Phase 9 EVEN_G8 Phase 9 ODD_G8

Phase 10 EVEN_G9 Phase 10 ODD_G9

TX2M/P Phase 1 EVEN_RO TX5M/P Phase 1 ODD_RO
Phase 2 EVEN_R1 Phase 2 ODD_R1

Phase 3 EVEN_R2 Phase 3 ODD_R2

Phase 4 EVEN_R3 Phase 4 ODD_R3

Phase 5 EVEN_R4 Phase 5 ODD_R4

Phase 6 EVEN_R5 Phase 6 ODD_R5

Phase 7 EVEN_R6 Phase 7 ODD_R6

Phase 8 EVEN_R7 Phase 8 ODD_R7

Phase 9 EVEN_R8 Phase 9 ODD_R8

Phase 10 EVEN_R9 Phase 10 ODD_R9

Notes:

- H/VSYNC are transmitted on TXOM/P (Blue) channel during blank.
- For DVI dual-link mode, the first active data pixel is defined as pixel#0 (an even pixel), as opposed to the DVI specifications.
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2.3.2

Support for HDMI™ Packet Types

Table 2-7 Support for HDMI™ Packet Type

Packet Supported
Value Packet Type or Not Source Comment
Sent when required to meet
0x00 Null Yes Inserted by hardware when needed. maximum time between data island
specification.
0x01 Audio Clogk Yes Inserted by hardware as required. —
Regeneration
Audio samples come from HD audio DMA.
Channel status from HD audio and video
0x02 Audio Sample Yes registers. —
Inserted in horizontal blank whenever audio
FIFO contains data.
0x03 General Control No Sgndlng and contents controlled by video .
driver.
0x04 ACP Packet No — —
0x05 ISRC1 Packet No — —
0x06 ISRC2 Packet No — —
0x07 Reserved N/A N/A N/A
InfoFrame Packet Type
HDMI™ | EIA-861B
ID ID
0x80 0x00 Vendor-Specific Yes* — —
0x81 0x01 AVI Yes Inserted on line selected by software. Fpr colorlmetry_, repetition cqunt,
video format, picture formatting.
0x82 0x02 Sourc_e Product Yes* . .
Descriptor
Inserted on line selected by software. For channel counts. samolin
0x83 0x03 Audio Yes Contents from registers written by video ' piing
L frequency, etc.
and HD audio drivers.
According to the CEA-861
0x84 0x04 MPEG Source No — specification, MPEG Source
InfoFrames should not be used.

* Note: These packet types are supported using generic packet types. A maximum of two of them can be supported simultaneously.
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24  VGA DAC Characteristics
Table 2-8 VGA DAC Characteristics
Parameter Min Typ Max Notes
Resolution 10 bits - - 1
Maximum PS/2 setting Output Voltage - 0.7v - 1
Maximum PS/2 setting Output Current - 18.7mA - 1
Full Scale Error +8% / -3% - +10% 2,3
DAC to DAC Correlation -2% - +2% 1,4
Differential Linearity -2LSB - +2 LSB 1,5
Integral Linearity -2LSB - +2 LSB 1,5
Rise Time (10% to 90%) 0.58ns - 1.7ns 1,6
Full Scale Settling Time - TBA - 1,7,8
Glitch Energy - TBA - 1,8
Monotonicity - - - 9
Notes:
1 - Tested over the operating temperature range at nominal supply voltage, with an Iref of -1.50mA (Iref is the level of the current flowing
out of the RSET resistor).
2 - Tested over the operating temperature range at reduced supply voltage, with an Iref of -1.50mA (Iref is the level of the current flowing
out of the Rset resistor).
3 - Full scale error from the value predicted by the design equations.
4 - About the mid-point of the distribution of the three DACs measured at full scale deflection.
5 - Linearity measured from the best fit line through the DAC characteristics. Monotonicity guaranteed.
6 - Load = 37.5Q + 20 pF with Iref = -1.50 mA (Iref is the current flowing out of the Rset resistor).
7 - Measured from the end of the overshoot to the point where the amplitude of the video ringing is down to +/-5% of the final steady state
value.
8 - This parameter is sampled, not 100% tested.
9 - Monotonicity is guaranteed.
2.5  Clock Generation
The RS880D provides support for an external clock chip to generate side-port memory, PCle, and A-Link Express I11
clocks. Alternatively, internal generation for these clocks, with clock input from an SB800-series Southbridge, can be
implemented (subject to characterization with actual RS880D and SB800-series devices). For information on the
supported external clock chips and on the internal clock generator, please consult your AMD CSS representative.
46135 AMD RS880D Databook 1.30 © 2010 Advanced Micro Devices, Inc.
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Chapter 3
Pin Descriptions and Strap Options

This chapter gives the pin descriptions and the strap options for the RS880D. To jump to a topic of interest, use the
following list of hyperlinked cross references:

“Pin Assignment Top View” on page 3-2
“Interface Block Diagram’ on page 3-4
“CPU HyperTransport™ Interface” on page 3-5
“Side-port Memory Interface” on page 3-5
“PCI Express® Interfaces™ on page 3-6:
““1 x 16 Lane Interface for External Graphics™ on page 3-6
“A-Link Express Il Interface for Southbridge” on page 3-6
“6 x 1 Lane Interface for General Purpose External Devices” on page 3-6
“Miscellaneous PCI Express® Signals™ on page 3-6
“Clock Interface” on page 3-7
“CRT Interface” on page 3-7
“Integrated DVI/HDMI™ Interface” on page 3-8
“TMDS Interface Multiplexed on the PCI Express® Graphics Lanes™ on page 3-9
“DisplayPort™ Interface” on page 3-10
“Power Management Pins” on page 3-11
“Miscellaneous Pins” on page 3-11
“Power Pins” on page 3-12
“Ground Pins’” on page 3-13
“Strapping Options™ on page 3-14
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Pin Assignment Top View

3.1
3.11

Pin Assignment Top View
RS880D Pin Assignment Top View

Figure 5-3, “RS880D Ball Arrangement (Bottom View),” on page 5- 9.

The figures below only represent the relative ball positions. For the actual physical layout of the balls, please refer to

3 4 5 6 7 8 9 10 11 12 13
GFX_RX1P GFX_TX1P GFX_TXOP DDC_DATAY/ DDC_CLKo/ 12C_DATA POWERGOOD
AUXIN AUXOP
GFX_TX2N GFX_RXIN GFX_TXIN GFX_TXON DDC_CLKY/ DDC_DATAQ/ 12C_CLK STRP_DATA
AUX1P AUXON

c GFX_RX2N GFX_RX2P GFX_TX2P GFX_RXON AUX_CAL LDTSTOP# ALL°W7,'"DTST°

D GFX_TX3P GFX_TX3N GFX_RX0P SYSRESET# | TMDS_HPD HPD SUS_STAT# | TESTMODE
E GFX_TX4N GFX_TX4P GFX_RX3P REFCLK_P

F GFX_TX6P GFX_TX6N GFX_TX5N GFX_TX5P GFX_RX3N REFCLK_N

G GFX_RX4P GFX_RX4N RESERVED

H GFX_TX8P GFX_TX8N GFX_TX7N GFX_TX7P GFX_RX5P GFX_RXSN

3 GFX_TX9N GFX_TX9P GFX_RX6N GFX_RXGP GFX_RX7P GFX_RX7N

K GFX_TX11P GFX_TXIIN | GFX_TXION | GFX_TX10P

L GFX_RX8P GFX_RX8N GFX_RX9N

M GFX_TX13P | GFX_TX13N | GFX_TX12N | GFX_TX12P | GFX_RX1IN GFX_RX10N GFX_RX9P

N GFX_TXW4N |  GFX_TX14P

P GFX_TX15P | GFX_TXI5N | GFX_RX14N | GFX_RX14P | GFX_RX11P GFX_RX10P | GFX_RX12N

R GFX_RX13N | GFX_RX13P GFX_RX12P

T GFX—'LEFC'-K GFX—F:EFC'-K GFX_RX15N GFX_RX15P

u GPP—F;EFC'-K GPP—':‘EFC'-K GPP_RX4P GPP_RX4N GPP_RXSN GPP_RXSP

v GPP_TX5P GPP_TX5N GPPSB_REFC | GPPSB_REFC |  gpp Rx3p MEM_A2

LKN LKP

w GPP_RX3N MEM_RASH

Y GPP_TX3P GPP_TX3N GPP_TX4N GPP_TX4P MEM_CAS#

AA GPP_TX2N GPP_TX2P MEM_A4

AB GPP_TXIN GPP_TX1P PCE_CALRN MEM_AO MEM_Cs#
AC GPP_TX0P GPP_TXON PCE_CALRP
AD GPP_RX2P GPP_RX2N GPP_RXIN GPP_RXON THESI’;"A'\"-D'O MEM_COMPN MEM_A8
AE GPP_RX1P GPP_RXOP THES’&"A;-D'O MEM_COMPP. MEM_A11

1 2 3 4 5 6 7 8 9 10 u 12 13

CPU Interface

A-Link Express lll Interface

Clock Interface

Side-port Memory Interface

CRT Interface

External graphics Interface

Integrated DVI/HDMI Interface

General Purpose External Device Interface

Power Management Interface

Powers

Grounds

Others

Figure 3-1 RS880D Pin Assignment Top View (Left)
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Pin Assignment Top View AMDA

14 15 16 17 18 19 20 21 22 23 24 25
HT_RXCALN A

HT_TXCALP HT_TXCALN B

HT_RXCALP | HT_REFCLKN | HT_REFCLKP c

HT_TXCADOP | HT_TXCADON D

RESERVED HT_TXCADIP | HT_TXCADIN E

RESERVED RESERVED HT_TXCADSP | HT_TXCAD3N | HT_TXCAD3P | HT_TXCAD2P | HT_TXCAD2N F

HT_TXCAD9P | HT_TXCADBN G

HT_TXCADON | HT_TXCADAN | HT_TXCADA4P | HT_TXCLKOP | HT_TXCLKON H

HT_TXCAD11P | HT_TXCADI2N | HT_TXCAD1OP | HT_TXCAD1ON HT_TXCADSN | HT_TXCADSP 3

HT_TXCAD1IN HT_TXCAD7N | HT_TXCAD7P | HT_TXCAD6P | HT_TXCADGN K

HT_TXCAD13N | HT_TXCAD12P | HT_TXCLKIN | HT_TXCLK1P L

HT_TXCAD15N | HT_TXCAD13P HT_TXCAD14P | HT_RXCTLOP | HT_RXCTLON | HT_TXCTLOP | HT_TXCTLON M

HT_RXCAD7P | HT_RXCAD7N N

HT_TXCADI5P [ HT_TXCTL1P HT_TXCAD14N | HT_RXCADSP | HT_RXCADSN | HT_RXCAD6N | HT_RXCAD6P P

HT_TXCTLIN HT_RXCTLIN | HT_RXCTLIP R

HT_RXCLKOP | HT_RXCLKON | HT_RXCAD4N | HT_RXCAD4P T

HT_RXCAD15 | HT_RXCAD1S | HT_RXCAD14 | HT_RXCAD14 HT_RXCAD3P | HT_RXCAD3N u

MEM_ODT MEM_CKP MEM_DQ4 HT_RXCADI3 | HT_RXCAD13 | HT_RXCADIP | HT_RXCADIN | HT_RXCAD2N | HT_RXCAD2P v
MEM_CKN MEM_DMO MEM_DQSON HT_RXCAD12 | HT_RXCADI12 w
MEM_A13 MEM_DQ7 MEM_DQSOP MEM_DQ3 HT_RXCAD11P | HT_RXCADIL | HT_RXCADON | HT_RXCADOP Y
MEM_DQ6 MEM_DQ5 MEM_DQO MEM_DQ2 MEM_DQ1 HT_RXCLK1N HT_RXCAD10 [ HT_RXCAD10 AA
MEM_A6 MEM_AS MEM_CKE MEM_DQ12 HT_RXCLKIP | HT_RXCADON | HT_RXCAD9P AB
MEM_A12 MEM_A10 MEM_DQ11 MEM_DQ8 MEM_DQ14. HT_RXCADSP | HT_RXCADSN AC
MEM_A7 MEM_A9 MEM_BAO MEM_BA2 MEM_WE# MEM_DQ9 MEM_DQS1P MEM_DQ15 MEM_DQ13 AD
MEM_A3 MEM_A1 MEM_BAL MEM_VREF MEM_DM1 MEM_DQSIN [ MEM_DQ10 AE

14 15 16 17 18 19 21 22 23 24 25

CPU Interface

A-Link Express Ill Interface
Clock Interface

Side-port Memory Interface
CRT Interface

External graphics Interface
Integrated DVI/HDMI Interface
General Purpose External Device Interface
Power Management Interface
Powers

Grounds

Others

Figure 3-2 RS880D Pin Assignment Top View (Right)
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Interface Block Diagram

3.2 Interface Block Diagram

Figure 3-3 shows the different interfaces on the RS880D. Interface names in blue are hyperlinks to the corresponding

sections in this chapter.

HT_RXCAD[15:0]P, HT_RXCAD[15:0]N < ®
HT_RXCLK[1:0]P, HT_RXCLK[1:0]N < PCle
HT_RXCTL[1:0]P, HT_RXCTL[L:0]N < T External P GFX_TX[15:0]P, GFX_TX[15:0]N
! . < yperTransport GFX_RX[15:0]P, GFX_RX[15:0]N
HT_TXCAD[15:0]P, HT_TXCAD[15:0]N < Graphics or _RX[15:0]P, _RX[15:0]
HT_TXCLK[1:0]P, HT_TXCLK[1:0]N <« Interface P
HT_TXCTL[L:0]P, HT_TXCTL[L:O]N <« TMDS
HT_RXCALP, HT_RXCALN < Interface
HT_TXCALP, HT_TXCALN <
PCle
TXOUT_UON, TXOUT_UOP 4 Interface
TXOUT_UIN, TXOUT_U1P <« for General » GPP_TX([5:0]P, GPP_TX[5:0]N
TXOUT_U2N, TXOUT_U2P < Integrated GPP_RX[5:0]P, GPP_RX[5:0]N
TXCLK_UN, TXCLK_UP €——+——{ DVI/HDMI Purpose
TXOUT_LON, TXOUT_LOP <4 Interface External
TXOUT_LIN, TXOUT_L1P <« Devices
TXOUT_L2N, TXOUT_L2P <
TXCLK_LN, TXCLK_LP <
Misc. PCle PCE_CALRP
SB_TX[3:0]P, SB_TX[3:0N 4 A-Link Express Signals PCE_CALRN
SB_RX[3:0]P, SB_RX[3:0]N 11l Interface
SUS_STAT# » RED, RED#
SYSRESET# Power P> GREEN, GREEN#
Management » BLUE, BLUE#
POWERGOOD CRT < '
Interface P DAC_VSYNC
LDTSTOP# Interface P DAC_HSYNC
ALLOW_LDTSTOP <« » DAC_SCL
P DAC_SDA
» DAC_RSET
DDC_CLK1/AUX1P <«
DDC_DATAT/AUXIN
AUX_CAL
DDC_CLKO/AUXOP ¢ = REFCLK_N, REFCLK_P
< P GFX_REFCLKP, GFX_REFCLKN
DDC*DATAO/AUX(_JN : Clock GPPSB_REFCLKP, GPPSB_REFCLKN
GPio:2] - 4 Interface » GPP_REFCLKP, GPP_REFCLKN
HPD Misc. Signals HT_REFCLKP, HT_REFCLKN
12C_CLK <«
12C_DATA <4 AVDD
d
STRP_DATA < AVDDDI
TESTMODE AVDDQ
TEmseE Y <
TMDS. HPD > VDD18_MEM
VDDLT33 VDDLTP18
VDDLT18
MEM_A[13:0] Power IOPLLVDD
MEM_BA[2:0] IOPLLVDD18
MEM_RAS# PLLVDD
MEM_CAS# PLLVDD18
MEM_WE# Sid VDDA18HTPLL
MEM_CKE ide-port VDDHTTX
MEM_CKP, MEM_CKN Memory VDD18
MEM_CS# VDD33
MEM_DQ[15:0] Interface VDDHTRX
MEM_DM[1:0] VDDHT
MEM_DQS[1:0]P, MEM_DQS[1:0]N VDDA18PCIEPLL
MEM_ODT VDDA18PCIE
MEM_COMPP, MEM_COMPN vbDC
MEM_VREF
AVSSQ
AVSSDI
RED#, GREEN#, BLUE#
VSSLT
VSSLTP18 Grounds
IOPLLVSS
PLLVSS
VSSAPCIE
VSSAHT
vss

Figure 3-3 RS880D Interface Block Diagram
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AMDA

3.3 CPU HyperTransport™ Interface

Table 3-1 CPU HyperTransport™ Interface

: Power Ground : -

Pin Name Type Bora Soral Functional Description

HT_RXCAD[15:0]P, . . . .

HT_RXCADI[15:0]N | VDDHTRX VSS Receiver Command, Address, and Data Differential Pairs

HT_RXCLK[1:0]P, | VDDHTRX VSS Receiver Clock Signal Differential Pairs. Forwarded clock signal. Each byte of

HT_RXCLK[1:0]N RXCAD uses a different clock signal. Data is transferred on each clock edge.

HT_RXCTL[1:0]P, Receiver Control Differential Pairs. For distinguishing control packets from

HT_RXCTL[1:0]N ! VDDHTRX VSsS data packets.

HT_TXCAD[15:0]P, . . . .

HT_TXCAD[15:0]N (0] VDDHTTX VSS Transmitter Command, Address, and Data Differential Pairs

HT_TXCLK[1:0]P, o VDDHTTX VSS T_ransmltter CIO(_:k Signal Dl_fferentlal Pairs. Each byte of TXCAD uses a

HT_TXCLK[1:0]N different clock signal. Data is transferred on each clock edge.

HT_TXCTL[1:0]P, Transmitter Control Differential Pairs. Forwarded clock signal. For

HT_TXCTL[1:0]N © VDDHTTX VSS distinguishing control packets from data packets.

HT_RXCALN Other VDDHTRX VSS Receiver Calibration Resistor to VDD_HT power rail.

HT_RXCALP Other VDDHTRX VSS Receiver Calibration Resistor to Ground

HT_TXCALP Other VDDHTTX VSS Transmitter Calibration Resistor to HTTX_CALN

HT_TXCALN Other VDDHTTX VSS Transmitter Calibration Resistor to HTTX_CALP

3.4 Side-port Memory Interface
Table 3-2 Side-Port Memory Interface
q Power | Ground | Integrated . 2o
Pin Name Type Borreln | Berie | TemeT e Functional Description

MEM_A[13:0] o VDD_MEM VSS None Memory Address Bus. Provides the multiplexed row and column
addresses to the memory.

MEM_BA[2:0] (0] VDD_MEM VSS None Memory Bank Address

MEM_RAS# (0] VDD_MEM VSS None Row Address Strobe

MEM_CAS# (@) VDD_MEM VSS None Column Address Strobe

MEM_WE# (0] VDD_MEM VSS None Write Enable Strobe

MEM_CKE e} VDD_MEM VSS None Clock Enable

MEM CKP (0] VDD_MEM VSS None . .

- ! Memory Differential Clock

MEM_CKN o VDD_MEM| VSS None v

MEM_CS# (0] VDD_MEM VSS None Chip Select

MEM_ODT (0] VDD_MEM VSS None On-die Termination

MEM_DQI[15:0] 1/0 VDD_MEM VSS None Memory Data Bus. Supports SSTL2 and SSTL3.

MEM_DM[1:0] /10 VDD_MEM VSS None Data masks for each byte during memory write cycles

MEM_DQS[1:0]P, I/l0 | VDD_MEM| VSS None Memory Data Strobes. These are bi-directional data strobes for

MEM_DQS[1:0]N e} VDD MEM VSS None latching read/write data.
Memory interface compensation pins for N and P channel

MEM_COMPP, devices. Connect through resistors to VDD_MEM and ground

MEM_COMPN Other | VDD_MEM VSS None respectively (refer to the reference schematics for the proper
resistor values).
Reference voltage. It supplies the threshold value for

MEM_VREF Other - VSS None distinguishing between “1” and “0” on a memory signal. Typical
value is 0.5*vDD_MEM.

© 2010 Advanced Micro Devices, Inc.
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PCI Express® Interfaces

3.5 PCI Express® Interfaces
35.1  1x16 Lane Interface for External Graphics
Table 3-3 1 x 16 or 2 x 8 Lane PCI Express® Interface for External Graphics
: Power Ground | Integrated : A
Pin Name T2 | Sermatn | Gerrein | e e Functional Description
GFX_TX[15:0]P, 50Q between | Transmit Data Differential Pairs. Connect to external connector([s] for
GFX_TX[15:0]N © VDDPCIE | VSSAPCIE complements |external graphics card[s] on the motherboard (if implemented).
GFX_RX[15:0]P, 50Q between |Receive Data Differential Pairs. Connect to external connector(s] for
GFX_RX[15:0]N ! VDDPCIE | VSSAPCIE complements |external graphics card[s] on the motherboard (if implemented).
3.5.2  A-Link Express Il Interface for Southbridge
Note: The widths of the A-Link Express Il interface and the general purpose links for external devices are configured
through the programmable strap GPPSB_LINK_CONFIG, which is programmed through RS880D’s registers. See the
RS880 ASIC Family Register Reference Guide, order# 46142, and the RS880 ASIC Family Register Programming
Requirements, order# 46141, for details.
Table 3-4 1 x 4 Lane A-Link Express Il Interface for Southbridge
3 Power Ground | Integrated q .
Pin Name Type Bere | BarEtn | TEri e Functional Description
SB_TX[3:0]P, 50Q between | Transmit Data Differential Pairs. Connect to the corresponding
SB_TX[3:0]N © VDDPCIE | VSSAPCIE complements |Receive Data Differential pairs on the Southbridge.
SB_RX[3:0]P, 50Q between |Receive Data Differential Pairs. Connect to the corresponding
SB_RX[3:0]N ! VDDPCIE | VSSAPCIE complements | Transmit Data Differential pairs on the Southbridge.
3.5.3 6 x 1 Lane Interface for General Purpose External Devices
Note: The widths of the A-Link Express Il interface and the general purpose links for external devices are configured
through the programmable strap GPPSB_LINK_CONFIG, which is programmed through RS880D’s registers. See the
RS880 ASIC Family Register Reference Guide, order# 46412, and the RS880 ASIC Family Register Programming
Requirements, order# 46141, for details.
Table 3-5 6 x 1 Lane PCI Express® Interface for General Purpose External Devices
3 Power Ground | Integrated q .
Pin Name Type Sorenn | Boreln | TErineion Functional Description
GPP_TX[5:0]P, 50Q between |Transmit Data Differential Pairs. Connect to external connectors on
GPP_TX[5:0]N o VDDPCIE | VSSAPCIE complements |the motherboard for add-in card or ExpressCard support.
GPP_RX[5:0]P, 50Q between |Receive Data Differential Pairs. Connect to external connectors on
GPP_RX[5:0]N ! VDDPCIE | VSSAPCIE complements |the motherboard for add-in card or ExpressCard support.
3.5.4  Miscellaneous PCI Express® Signals

Table 3-6 PCI Express® Interface for Miscellaneous PCI Express® Signals

. Power Ground : A

Pin Name Type Sera | Beei Functional Description

PCE_CALRN Other VDDPCIE | VSSAPCIE RX Impedar_‘lce Calibration. annect to VDDPCIE on the motherboard with an
external resistor of an appropriate value.

PCE_CALRP Other VDDPCIE | VSSAPCIE TX_Impedance Callbrgtlon. Connect to GND on the motherboard with an external
resistor of an appropriate value.

46135 AMD RS880D Databook 1.30 © 2010 Advanced Micro Devices, Inc.
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3.6

3.7

Clock Interface

Table 3-7 Clock Interface

Pin Name

Type

Power
Domain

Ground
Domain

Integrated
Termination

Functional Description

HT_REFCLKP,
HT_REFCLKN

VDDA18H
TPLL

VSSAHT

HyperTransport™ 100MHz reference clock differential pair
External clock mode: Input from external clock source, as a
reference clock for the HyperTransport interface.

Internal clock mode*: Input from the SB8xx Southbridge, as a
reference clock for the HyperTransport interface.

GFX_REFCLKP,
GFX_REFCLKN

110

VDDPCIE

VSSAPCIE|

50Q between
complements

Clock Differential Pair for external graphics.

External clock mode: Input from the external clock generator, as a
reference clock for external graphics.

Internal clock mode*: Not used. Pull down following instructions in
the RS880-Series IGP Motherboard Schematic Review

Checklist.

GPPSB_REFCLKP,
GPPSB_REFCLKN

VDDPCIE

VSSAPCIE|

50Q between
complements

Clock Differential Pair for Southbridge and general purpose PCle®
devices.

External clock mode: Input from the external clock generator, as a
reference clock for A-Link Express Ill and general purpose PCle.
Internal clock mode*: Input from the SB8xx Southbridge, as a
reference clock for A-Link Il and general purpose PCle.

GPP_REFCLKP,
GPP_REFCLKN

VDDPCIE

VSSAPCIE|

50Q between
complements

Clock Differential Pair for general purpose PCle devices.

External clock mode: Not used. Can be left unconnected, or
connected to the external clock generator for maintaining system
compatibility with the RX881.

Internal clock mode*: Output to a GPP device slot as a GPP clock.

REFCLK_P,
REFCLK_N

VDD33

VSS

Reference clock input for the RS880D’s display engine.

External clock mode: REFCLK_P is a single-ended, 14.31818MHz
input from the external clock generator; input swing should be 1.1V.
Connect REFCLK_N to VREF (0.55V) on the motherboard.

Internal clock mode*: Differential clock input from the SB8xx

Southbridge.

*Note: Internal clock mode is only available when using an SB8xx Southbridge. Use of the internal clock generator function is subject to
characterization with actual RS880D and SB8xx devices

CRT Interface

Table 3-8 CRT Interface

: Power | Ground | Integrated ; oL
Pin Name TYPe | pomain| Domain | Termination Functional Description
RED A-O AVDD - - Red for CRT monitor output
GREEN A-O AVDD - - Green for CRT monitor output
BLUE A-O AVDD - - Blue for CRT monitor output
50kQ
DAC_HSYNC A-O VDD33 VSS programmable:| Display Horizontal Sync
PU/PD/none
50kQ2
DAC_VSYNC A-O VvDD33 VSS programmable:| Display Vertical Sync
PU/PD/none
i 0,
DAC_RSET Other N/A AVSSQ B DA_C internal reference to set full scale DAC current through 1%
resistor to AVSSQ

© 2010 Advanced Micro Devices, Inc.
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Integrated DVI/HDMI™ Interface

3.8

Table 3-8 CRT Interface (Continued)

3 Power | Ground | Integrated f Ao
Pin Name Type Boradn | Brerain | et Functional Description
50kQ
DAC_SDA /10 VDD33 VSS programmable:| 12C data for display (to video monitor). The signal is 5V-tolerant.
PU/PD/none
50kQ
DAC_SCL I{e] VDD33 VSS programmable:| 12C clock for display (to video monitor). The signal is 5V-tolerant.
PU/PD/none
Integrated DVI/HDMI™ Interface
Table 3-9 Integrated DVI/HDMI™ Interface
DVI/HDMI™
3 : Power Ground | Integrated q .
Pin Name Fulqctlonal Type Barenn || oernela | Terirsiien Functional Description
ame

TXOUT_LON TXOM o VDDLT18 VSSLT None DVI/HDMI™ data channel O (-)

TXOUT_LOP TXOP o} VDDLT18 VSSLT None DVI/HDMI data channel O (+)

TXOUT_LIN TX1IM o VDDLT18 VSSLT None DVI/HDMI data channel 1 (-)

TXOUT_L1P TX1P o} VDDLT18 VSSLT None DVI/HDMI data channel 1 (+)

TXOUT_L2N TX2M o} VDDLT18 VSSLT None DVI/HDMI data channel 2 (-)

TXOUT_L2P TX2P e} VDDLT18 VSSLT None DVI/HDMI data channel 2 (+)
DVI data channel 3 (-). The channel is only used in

TXOUT_L3N TX3M O VDDLT18 VSSLT None DVI dual-link mode and is not used for HDMI
support.
DVI data channel 3 (+). The channel is only used in

TXOUT_L3P TX3P (@) VDDLT18 VSSLT None DVI dual-link mode and is not used for HDMI
support.
DVI data channel 4 (-). The channel is only used in

TXOUT_UON TX4M O VDDLT18 VSSLT None DVI dual-link mode and is not used for HDMI
support.
DVI data channel 4 (+) The channel is only used in

TXOUT_UOP TX4P O VDDLT18 VSSLT None DVI dual-link mode and is not used for HDMI
support.
DVI data channel 5 (-). The channel is only used in

TXOUT_UIN TX5M O VDDLT18 VSSLT None DVI dual-link mode and is not used for HDMI
support.
DVI data channel 5 (+). The channel is only used in

TXOUT_U1P TX5P O VDDLT18 VSSLT None DVI dual-link mode and is not used for HDMI
support.

TXOUT_U2N — O VDDLT18 VSSLT None Unused

TXOUT_U2P - e} VDDLT18 VSSLT None Unused

TXOUT_U3N - (0] VDDLT18 VSSLT None Unused

TXOUT_U3P — O VDDLT18 VSSLT None Unused

TXCLK_LN TXCM e} VDDLT18 VSSLT None DVI/HDMI clock channel (-)

TXCLK_LP TXCP e} VDDLT18 VSSLT None DVI/HDMI clock channel (+)

TXCLK_UN - O VDDLT18 VSSLT None Unused

TXCLK_UP - e} VDDLT18 VSSLT None Unused
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TMDS Interface Multiplexed on the PCI Express® Graphics Lanes AMDAQ

3.9  TMDS Interface Multiplexed on the PCI Express® Graphics Lanes

The RS880D supports a dual-link TMDS interface, enabling DVI/HDMI, which is multiplexed on the PCIe® external
graphics lanes.

HDMI is enabled only through the single-link mode. Table 3-10 to Table 3-12 show the multiplexing relationships
between the PCle external graphics signals and the TMDS signals for different configurations. Table 3-13 lists the
miscellaneous TMDS signals that are not multiplexed on the PCle graphics interface.

Table 3-10 TMDS Interface Multiplexed on the PCI Express® Graphics Interface (Dual-Link DVI)

Pin Name RefE?(l.Lce TMDS Function
GFX_TXOP A5 TX2P - 1st Link Red+
GFX_TXON B5 TX2M - 1st Link Red-
GFX_TX1P A4 TX1P - 1st Link Green+
GFX_TX1IN B4 TX1M - 1st Link Green-
GFEX_TX2P C3 TXOP - 1st Link Blue+
GFX_TX2N B2 TXOM- 1st Link Blue -
GFX_TX3P D1 TXCP - Clock+
GFX_TX3N D2 TXCM - Clock-
GFX_TX4P E2 TX5P- 2nd Link Red+
GFX_TX4N El TX5M - 2nd Link Red-
GFX_TX5P F4 TXA4P- 2nd Link Green+
GFX_TX5N F3 TX4M - 2nd Link Green-
GFX_TX6P F1 TX3P - 2nd Link Blue+
GFX_TX6N F2 TX3M - 2nd Link Blue-

Table 3-11 TMDS Interface Multiplexed on the PCI Express® Graphics Interface (HDMI™ on Lane 0-3)

Pin Name Reflz?élnce TMDS Function
GFX_TXOP A5 TX2P - Red+
GFX_TXON B5 TX2M - Red-
GFX_TX1P A4 TX1P - Green+
GFX_TX1IN B4 TX1IM - Green-
GFX_TX2P C3 TXOP - Blue+
GFX_TX2N B2 TXOM- Blue -
GFX_TX3P D1 TXCP - Clock+
GFX_TX3N D2 TXCM - Clock-

Table 3-12 TMDS Interface Multiplexed on the PCI Express® Graphics Interface (HDMI™ on Lane 4-7)

Pin Name Reflz?e”nce TMDS Function
GFX_TX4P E2 TX2P - Red+

GFX_TX4N E1l TX2M - Red-

GFX_TX5P F4 TX1P - Green+

GFX_TX5N F3 TX1M - Green-

GFX_TX6P F1 TXOP - Blue+

GFX_TX6N F2 TXOM- Blue -
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3.10

Table 3-12 TMDS Interface Multiplexed on the PCI Express® Graphics Interface (HDMI™ on Lane 4-7) (Continued)

. Ball ;
Pin Name BEfaeee TMDS Function
GFX_TX7P H4 TXCP - Clock+
GFX_TX7N H3 TXCM - Clock-

Table 3-13 Miscellaneous TMDS Interface Signals

3 Ball 3

Pin Name R ——— TMDS Function

DDC Clock 0 for display connected onto lane 0 to 3 (or O to 7 for dual-link DVI) of
DDC_CLKO0/AUXOP A8 the PCle® externa! graphics interfaf:e.* For detailed pin information, See

Table 3-17, “Miscellaneous Pins”.

DDC Data Channel 0 for display connected onto lane 0 to 3 (or 0 to 7 for dual -link
DDC_DATAO/AUXON B8 DVI) on the PCle external graphics interface.* For detailed pin information, See

Table 3-17, “*Miscellaneous Pins”.

DDC Clock 1 for display connected onto lane 4 to 7 of the PCle external graphics
DDC_CLK1/AUX1P B7 interface.* For detailed pin information, see Table 3-17, “Miscellaneous

Pins™.

DDC Data Channel 1 for displayconnected onto lane 4 to 7 on the PCle external
DDC_DATAL/AUXIN A7 graphics interface.* For detailed pin information, see Table 3-17,

“Miscellaneous Pins”.

*Note: Typical arrangements shown here. BIOS can select which DDC clock/data pair is to be used for each display.

DisplayPort™ Interface

The RS880D supports a maximum two DisplayPort™ (DP) channels through signals multiplexed on the PCle graphics
interface. Different implementations are possible, depending on the system configuration. Table 3-10 shows only one
possibility, which uses the lower eight lanes of the interface for a dual-link DP output. For more explanations, please refer
to RS880 DisplayPort Implementation Details. Table 3-15 lists the miscellaneous DP signals that are not multiplexed on
the PCle graphics interface.

Table 3-14 DisplayPort™ Interface Multiplexed on the PCI Express® Graphics Interface

Pin Name Ball Reference | DisplayPort ™ Function

g:z;:ligz A5/B5 Main Link Channel Pair 0 on the first DP connector
g:z;:liiz A4/B4 Main Link Channel Pair 1 on the first DP connector
g:z;:ligz C3/B2 Main Link Channel Pair 2 on the first DP connector
g:z;:ligz D1/D2 Main Link Channel Pair 3 on the first DP connector
BBS:S?‘KFQ/OA/\:ZJ(QEN A8/B8 Auxiliary Channel Pair 0 on the first DP connector
gIE;:I;jEI E2/E1 Main Link Channel Pair 0 on the second DP connector
g:z;:ligz F4/F3 Main Link Channel Pair 1 on the second DP connector
g:z;:ligz F1/F2 Main Link Channel Pair 2 on the second DPconnector
gIE;:I;;Z H4/H3 Main Link Channel Pair 3 on the second DP connector
AUX_CAL Cc8 Calibration for auxiliary pads.
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3.11

3.12

Table 3-15 Miscellaneous DisplayPort™ Signals

Pin Name Ball Reference | DisPlay Port™ Function

DDC_CLKO/AUXOP, A8/BS Auxiliary Channel Pair 0 on the first DP connector. For detailed pin informa-

DDC_DATAO/AUXON tion, see Table 3-17, “Miscellaneous Pins”.

DDC_CLK1/AUX1P, B7/A7 Auxiliary Channel Pair 1 on the second DP connector. For detailed pin infor-

DDC_DATA1/AUX1IN mation, see Table 3-17, “Miscellaneous Pins”.

HPD D10 Hot plug detect for DisplayPort. Can also be used as GPIO. For detailed pin
information, see Table 3-17, “Miscellaneous Pins”.

Power Management Pins

Table 3-16 Power Management Pins

Pin Name

Type

Power
Domain

Ground
Domain

Functional Description

LDTSTOP#

VDD33

VSS

Checklist.

HyperTransport™ Stop. Used for systems requiring power management. It is a
single-ended signal for input from the Southbridge to enable and disable the
HyperTransport link during system state transitions.

Note: For platforms supporting DDR2 system memory, 1.8V signalling can be

used on the signal. For platforms supporting DDR3 system memory, follow
recommendations in the RS880-Series IGP Motherboard Schematic Review

ALLOW_LDTSTOP

oD

VDD33

VSS

Checklist.

Allow LDTSTOP. The signal is used for controlling LDTSTOP assertions. It is an
output to the SB.

1 =LDTSTOP# can be asserted

0 = LDTSTOP# has to be de-asserted

Note: For platforms supporting DDR2 system memory, 1.8V signalling can be
used on the signal. For platforms supporting DDR3 system memory, follow
recommendations in the RS880-Series IGP Motherboard Schematic Review

SYSRESET#

VDD33

VSS

Global Hardware Reset. This signal comes from the Southbridge.

SUS_STAT#

VDD33

VSS

Suspend Status. SUS_STAT# from the Southbridge is connected to the pin to gate
the sideport memory 1/Os while power is ramping up and the POWERGOOD
signal to the RS880D is still low.

POWERGOOD

VvDD18

VSS

Input from the motherboard signifying that the power to the RS880D is up and
ready. Signal High means all power planes are valid. It is not observed internally
until it has been high for more than six consecutive REFCLK cycles. The rising
edge of this signal is deglitched.

Miscellaneous Pins

Table 3-17 Miscellaneous Pins

Pin Name

Type

Power
Domain

Ground
Domain

Integrated
Termination

Functional Description

AUX_CAL

VDD33

VSS

50kQ

programmable:

PU/PD/non

Calibration for auxiliary pads.

DDC_CLKO/AUXO0P

110

VDD33

VSS

50kQ

programmable:

PU/PD/none

DDC Clock 0 for displays, or AUXOP of the auxiliary pair for the
DisplayPort connected onto lane 0 to 3 of the PCle® external
graphics interface. Can also be used as a GPIO.

DDC_DATAO/AUXON

(o]

VDD33

VSS

50kQ

programmable:

PU/PD/none

DDC Data Channel O for displays, or AUXON of the auxiliary pair for
the DisplayPort connected onto lane 0 to 3 on the PCle external
graphics interface. Can also be used as a GPIO.

DDC_CLK1/AUX1P

110

VDD33

VSS

50kQ

programmable:

PU/PD/none

DDC Clock 1 for displays, or AUX1P of the auxiliary pair for the
DisplayPort connected onto lane 4 to 7 of the PCle external
graphics interface. Can also be used as a GPIO.
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Table 3-17 Miscellaneous Pins (Continued)

3 Power | Ground | Integrated . P
Pin Name Type Boren | Beet | e Functional Description
50k DDC Data Channel 1 for displays, or AUX1N of the auxiliary pair for
DDC_DATA1/AUX1IN /10 VDD33 VSS programmable:|the DisplayPort connected onto lane 4 to 7 on the PCle external
PU/PD/none |graphics interface. Can also be used as a GPIO.
General Purpose 1/0O. These pins can also be used as outputs to
50kQ the voltage regulator for pulse-width modulation of various voltages
GPIO[4:2] e VDDR3 VSS programmable: on the motherboard. If 'r'10t used']‘or pulse—W|dt_h—m_odulat|_on, GPIO3
PU/PD/none can also be used as a "hot plug" panel detection input pin that
monitors if the voltage is greater than 2.0V on the hot-plugging line
from a digital display.
50kQ
HPD | VDD33 VSS programmable:| Hot plug detect for DisplayPort. Can also be used as GPIO.
PU/PD/none
50k I2C interface clock signal.lt can also be used as GPIO. The signal is
12C_CLK /o | vDD33 | VSS |programmable: gnat. ' 9
5V-tolerant.
PU/PD/none
S0k I2C interface data signal. It can also be used as GPIO. The signal
12C_DATA /o | vDD33 | VSS |programmable:|. gnal. : 9
is 5V-tolerant.
PU/PD/none
NC - - - - No connect. These pins should be left unconnected to anything.
50kQ I2C interface data signal for external EEPROM based strap loading.
STRP_DATA I/1O VDD33 VSS programmable:| Can also be used as GPIO, or as output to the voltage regulator for
PU/PD/none |pulse-width modulation of RS880D’s core voltage.
TESTMODE | VDD33 VSS _ When High, puts the.RS88OD in test mode and disables the
RS880D from operating normally.
THERMALDIODE_P, A-O _ _ _ Diode connections to external SMBus microcontroller for
THERMALDIODE_N monitoring IC thermal characteristics.
TMDS Hot Plug Detect. It monitors the hot-plug line for panel
50kQ2 detection. It is a 3.3V CMOS compatible input. When not used for
TMDS_HPD 110 VvDD33 VSS programmable:| hot plug detection, it can also be used as output to the voltage
PU/PD/none |regulator for pulse-width modulation of various voltages on the
motherboard.
These balls are only for maintaining pin-compatibility with earlier
VDDLT33 Other - - - generations of AMD IGPs or chipsets. They can either be
connected to a 3.3V rail or left unconnected on RS880D systems.
Power Pins
Table 3-18 Power Pins
Pin Name Voltage CEILlnnt Ball Reference Pin Description
AVDD 3.3V 2 E12, F12 Dedicated power for the DAC. Effort should be made at the board
level to provide as clean a power as possible to this pin to avoid
noise injection, which can affect display quality. Adequate
decoupling should be provided between this pin and AVSS.
AvDDDI 1.8V 1 F14 Dedicated digital power for the DAC
AVDDQ 1.8V 1 H15 DAC Bandgap Reference Voltage
IOPLLVDD 1.1V 1 AE24 1.1V power for memory 1/O PLLs
IOPLLVDD18 1.8V 1 AE23 1.8V power for memory 1/O PLLs
PLLVDD 1V 1 Al2 1.1V Power for system PLLs
PLLVDD18 1.8V 1 D14 1.8V power for system PLLs
VDD_MEM 1.5/1.8V 6 AA1l, AB10, AC10, AD10, |Isolated power for side-port memory interface.
AE10, Y11
VDD18 MEM 1.8v 2 AD11, AE11 1.8V power for side-port memory interface
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Table 3-18 Power Pins

(Continued)

Pin Name Voltage Pin Ball Reference Pin Description
Count
VDDA18HTPLL 1.8V 1 H17 1/O power for HyperTransport™ PLL
VDDA18PCIE 1.8V 15 AA9, AB9, AD9, AE9, H9, |1.8V I/O power for PCle® graphics, SB, and GPP interfaces
J10, K10, L10, M10, P10,
R10, T10, U10, W9, Y9
VDDA18PCIEPLL 1.8v 2 D7, E7 1.8V I/O power for PCle PLLs
VDDC 1.3v 22 |J11,J14, J16, K12, K15, Core power
L11, L14, M12, M13, M15,
N12, N14, P11, P13, P14,
R12, R15, T11, T14, T15,
Ul12, U16
VvDD18 1.8V 2 F9, G9 1.8V I/O transform power
VDD33 3.3v 2 H11, H12 3.3V 1/O power
VDDHT 1.1V 7 J17, K16, L16, M16, P16, |Digital I/O power for HyperTransport interface
R16, T16

VDDHTRX 1.1V 7 A23 ,B23, D22, E21, F20, |I/O power for HyperTransport receive interface
G19, H18

VDDHTTX 1.2v 13 AA21, AB22, AC23, AD24, |1/O power for HyperTransport transmit interface
AE25, M17, P17, R17, T17,
Ul7,Vv18, W19, Y20

VDDLT18 1.8v 2 A15, B15 1.8V I/O power for the integrated DVI/HDMI™ interface

VDDLTP18 1.8V 1 Al13 Power for integrated DVI/HDMI PLL macro.

VDDPCIE 1.1V 17 A6, B6, C6, D6, E6, F6, G7,|Main I/0 power for PCle graphics, SB, and GPP interfaces

H8, J9, K9, L9, M9, P9, R9,
T9, U9, V9
Total Power Pin Count 107
3.14 Ground Pins
Table 3-19 Ground Pins
Pin Name Pin Count | Ball Reference Comments

AVSSDI 1 G15 Dedicated digital ground for the DAC (1.8V)

AVSSQ 1 H14 Dedicated ground for the Band Gap Reference. Effort should be
made at the board level to provide as clean a ground as possible
to this pin to avoid noise injection, which can affect display quality.
Adequate decoupling should be provided between this pin and
AVDD.

PLLVSS B12 Ground pin for graphics core PLL

RED#, GREEN#, G17, F18, F19 Grounds for the DAC. These pins must be connected directly to

BLUE# ground.

VSS 34 AA14, AB11, AB15, AB17, Common Ground

AB19, AB21, AC12, AE14,
AE20, D11, E14, E15, G8, J12,
J15, K11, K14, L12, L15, M11,
M14, N13, P12, P15, R11,
R14,T12, U11, U14, U15, V12,
W11, W15, Y18
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Table 3-19 Ground Pins (Continued)

Pin Name Pin Count | Ball Reference Comments

VSSAHT 27 A25, AD25, D23, E22, G22, |Ground pin for HyperTransport interface PLL
G24, G25, H19, H20, J22,
L17, 122, L24, L25, M20, N22,
P20, R19, R22, R24, R25,
U22, V19, W22, W24, W25,
Y21

VSSAPCIE 40 A2, AA4, AB1, AB2, AB5, AB7,|Ground for PCI Express® Interface
AC3, AC4, AE1, AE4, B1, D3,
D5, E4, G1, G2, G4, H7, J4,
L1, L2, L4, L7, M6, N4, P6, R1,
R2, R4, R7, U4, V6, V7, V8,
W1, W2, W4, W7, W8, Y6

VSSLT 7 C14, C16, C18, C20, C22, Integrated DVI/HDMI™

D15, E20
VSSLTP18 1 B13 Ground for Integrated DVI/HDMI PLL macro
Total Ground Pin Count 113

3.15 Strapping Options

The RS880D provides strapping options to define specific operating parameters. The strap values are latched into internal
registers after the assertion of the POWERGOOD signal to the RS880D. Table 3-20, “Strap Definitions for the
RS880D,” shows the definitions of all the strap functions. These straps are set by one of the following four methods:

e Attaching pull-up resistors to specific strap pins listed in Table 3-20 to set their values to “1”.
e  Attaching pull-down resistors to specific strap pins listed in Table 3-20 to set their values to “0”.

e Downloading the strap values from an 12C serial EEPROM (for debug purpose only; contact your AMD CSS
representative for details).

e Setting through an external debug port, if implemented (contact your AMD CSS representative for details).

All of the straps listed in Table 3-20 are defined active low. To select “1”, the strap pins must be pulled up to VDD33
through resistors. To select “0”, the strap pins must be pulled down to VSS through resistors. During reset, the strap pins
are undriven, allowing the external pull-up or pull-down to pull a pin to “0” or “1.” The values on the strap pins are then
latched into the device and used as operational parameters. However, for debug purposes, those latched values may be
overridden through an external debug strap port or by a bit-stream downloaded from a serial EEPROM.

Table 3-20 Strap Definitions for the RS880D

Strap Function Strap Pin Description

STRAP_DEBUG_BUS_GPIO|DAC_VSYNC Enables debug bus access through memory I/O pads and GPIOs.
_ENABLE# 0: Enable

1: Disable
(See debug bus specification documents for more details.)

SIDE_PORT_EN# DAC_HSYNC Indicates if memory side-port is available or not.
0: Available
1: Not available

LOAD_EEPROM_STRAPS# |SUS_STAT# Selects loading of strap values from EEPROM.

0: 12C master can load strap values from EEPROM if connected, or use default values if
EEPROM is not connected. Please refer to RS880D's reference schematics for
system level implementation details.

1: Use default values

Note: On the RS880D, the widths of the A-Link Express Il interface and the general purpose PCle links are configured through the
programmable strap GPPSB_LINK_CONFIG, which is programmed through RS880D’s registers. See the RS880 ASIC Family Register
Reference Guide, order# 46142, and the RS880 ASIC Family Register Programming Requirements, order# 46141, for details.
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Chapter 4
Timing Specifications

41

4.2

HyperTransport™ Bus Timing

For HyperTransport™ bus timing information, please refer to CPU specifications.

HyperTransport™ Reference Clock Timing Parameters

Table 4-1 Timing Requirements for HyperTransport' Reference Clock (100MHz) Output by the Clock Generator

Symbol Parameter Minimum Maximum Unit Note
AVcRross Change in Crossing point voltage over all edges - 140 mV 1
F Frequency 99.9 100 MHz 2
ppm Long Term Accuracy -300 +300 Ppm 3
SFALL Output falling edge slew rate -10 -0.5 Vins 4,5
SRISE Output rising edge slew rate 0.5 10 Vins 4,5
Tic max Jitter, cycle to cycle - 150 ps 6
Tj-accumulated Accumulated jitter over a 10 us period -1 1 ns 7
Vb (PK-PK) Peak to Peak Differential Voltage 400 2400 mV 8
Vp Differential Voltage 200 1200 mV 9
AVp Change in Vppc cycle to cycle -75 75 mV 10
DC Duty Cycle 45 55 % 11

Notes:

More details are available in AMD HyperTransport 3.0 Reference Clock Specification and AMD Family 10h Processor Reference Clock
Parameters, order # 34864.

1 Single-ended measurement at crossing point. Value is maximum-minimum over all time. DC value of common mode is not important
due to blocking cap.

2 Minimum frequency is a consequence of 0.5% down spread spectrum.

3 Measured with spread spectrum turned off.

4 Only simulated at the receive die pad. This parameter is intended to give guidance for simulation. It cannot be tested on a tester but
is guaranteed by design.

5 Differential measurement through the range of £100mV, differential signal must remain monotonic and within slew rate specification
when crossing through this region.

6 Tic max is the maximum difference of tcyc g between any two adjacent cycles.

7 Accumulated Tc over a 10us time period, measured with JIT2 TIE at 50ps interval.

8 Vp(pk-p) is the overall magnitude of the differential signal.

9 Vp(min) is the amplitude of the ring-back differential measurement, guaranteed by design that the ring-back will not cross 0V Vp,
Vp(max) is the largest amplitude allowed.

10 The difference in magnitude of two adjacent Vppc measurements. Vppc is the stable post overshoot and ring-back part of the
signal.

11 Defined as tH|GH/tCYCLE'

© 2010 Advanced Micro Devices, Inc.
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4.3 PCI Express® Differential Clock AC Specifications
Table 4-2 PCI Express® Differential Clock (GFX_REFCLK, GPPSB_REFCLK, 100MHz) AC Characteristics
Symbol Description Minimum | Maximum Unit
Rising Edge Rate Rising Edge Rate 0.6 4.0 Vins
Falling Edge Rate Falling Edge Rate 0.6 4.0 Vins
TPERIOD AVG Average Clock Period Aquaria -300 +2800 ppm
TPERIOD ABS Absolute Period (including jitter and spread spectrum 9.847 10.203 ns
modulation)
TCCJlTTER Cycle to Cycle Jitter - 150 Ps
Duty Cycle Duty Cycle 40 60 %
Rise-Fall Matching Rising edge rate (REFCLK+) to falling edge rate - 20 %
(REFCLK-) matching
4.4 Timing Requirements for REFCLK_P Used as OSCIN (14.3181818MH?z)
Table 4-3 Timing Requirements for REF_CLKP Used as OSCIN (14.3181818MHz)
Symbol Parameter Min Max Unit Note
TIP REFCLK Period 69.82033 | 69.86224 ns
TIH REFCLK High Time 2.0 - ns
TIL REFCLK Low Time 2.0 - ns
TIR REFCLK Rise Time - 15 ns 1
TIF REFCLK Fall Time - 15 ns 1
TIRR REFCLK Rising Edge Rate 0.09 4.0 V/ins
TIFR REFCLK Falling Edge Rate 0.09 4.0 V/ns
TIDC Duty Cycle 45 55 % 2
TIJCC REFCLK Cycle-to-Cycle Jitter Requirement - 300 ps 3
TIIPP REFCLK Peak-to-Peak Jitter Requirement - 200 ps 2,3
TILT REFCLP_( Long Term Jitter Requirement (1us after _ 500 bs
scope trigger)
Notes:
1. Measured from -150mV to + 150mV from VREF, which is 0.55V.
2. Measured at VREF, which is 0.55V.
3. Measured with spread spectrum disabled.
4.5 Side-port Memory Timing for DDR2 Mode
The RS880D’s side-port memory DDR?2 interface complies with all the timing requirements given in the JESD79-2B
specification. Please refer to the JEDEC standard for any timing details.
45.1 Read Cycle DQ/DQS Delay
During a memory read cycle, there is a DLL inside the RS880D that can delay each DQS signal with respect to its byte of
the DQ valid window. This delay ensures adequate setup and hold time to capture the memory data. This DLL delay is
programmable through the following registers:
MCA _DLL_SLAVE _RD_0. MCA _DLL_ADJ_DQSR_0<NBMCIND : 0xEOQ[7:0]>
MCA DLL_SLAVE RD_1. MCA DLL_ADJ_DQSR_1 <NBMCIND : OxE1[7:0]>
The fraction of strobe delay, in terms of a memory clock period is (24+MCA_DLL_ADJ_DQSR) / 240. For example: if
MCA DLL_ADJ DQSR_1 =36, then DQS1 is delayed by 0.25 x memory_clock_period. So, if the memory clock period
is 5ns, then DQSL1 is delayed internally by 1.25ns with respect to DQ[15:8].
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4.5.2 Write Cycle DQ/DQS Delay

Similar to a read cycle, during memory write cycle there is a DLL inside the RS880D that can delay each DQS signal with
respect to its byte of the DQ valid window. This delay ensures adequate setup and hold time for DQ and DQS to the
memory. This DLL delay is programmable by the following registers in the same manner as with the read cycle:

MCA_DLL_SLAVE_WR_0.MCA_DLL_ADJ_DQ_B0 <NBMCIND : OxES[7:0]>
MCA_DLL_SLAVE_WR_1.MCA_DLL_ADJ DQ_B1 <NBMCIND : OxE9[7:0]>

Again, the fraction of strobe delay, in terms of a memory clock period is (24+MCA_DLL_ADJ _DQSR) / 240. For
example: if MCA_DLL_ADJ DQ_BO0 = 96, then DQSO0 is delayed by 0.5 x memory_clock_period. So, if the memory
clock period is 5ns, then DQSO is delayed internally by 2.5ns with respect to DQ[7:0].

Depending on the board layout of DQS and DQ signals, it may be necessary to have different delays for each DQS signal.

Layouts of the DQS and DQ signals should follow the rules given in the AMD RS880-Series IGP Motherboard Design
Guide, order# 46103.

4.6 Power Rail Power-up Sequence

3.3-V Rails
(AVDD, VDD33) T11

1.8/1.5-V Side-port Memory,
1.8-V Display, PLL, and 10
Transform Rails
(PLLVDD18, IOPLLVDD18, VDDLT18,
VDDLTP18, VDDA18HTPLL, VDDA18PCIEPLL,
AVDDDI, AVDDQ, VDD18, VDD_MEM)

T12

1.1-VPLL Rails
(PLLVDD, IOPLLVDD)

1.3-VvvDDC

Note: There are no specific requirements for the following 1.1-V or 1.2-V rails: VDDHT, VDDHTRX, VDDHTTX, VDDPCIE

Table 4-4 RS880D Power Rail Power-up Sequence

Voltage Difference During Ramping
Symbol Parameter — -
Minimum (V) Maximum (V)
T11 3.3-V rails ramp high relative to 1.8/1.5-V Side-Port 0 21
Memory, 1.8-V Display, PLL, and I/O Transform rails ’
1.8/1.5-V Side-Port Memory, 1.8-V Display, PLL,
T12 and I/O Transform rails ramp high relative to 1.1-V 0 No restrictions
PLL rails
T13 1.1-V PLL rails ramp high relative to VDDC (1.3V) 0 No restrictions
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Chapter 5
Electrical Characteristics and Physical Data

5.1 Electrical Characteristics

5.1.1 Maximum and Minimum Ratings

Table 5-1 Maximum and Minimum Ratings

Pin Minimum Typical Maximum Unit Comments

AVDD 3.135 3.3 3.465 \% Dedicated power for the DAC

AvVDDDI 1.71 1.8 1.89 \% Dedicated digital power for the DAC

IOPLLVDD 1.045 11 1.155 \ 1.1V power for memory 1/O PLLs

IOPLLVDD18 1.71 1.8 1.89 \% 1.8V power for memory 1/O PLLs

PLLVDD 1.045 11 1.155 \% 1.1V power for system PLLs

PLLVDD18 171 18 1.89 \ 1.8V power for system PLLs

VDD_MEM 1.425/1.71 1.5/1.8V 1.575/1.89 \% Isolated power for side-port memory
interface

vDD18 MEM 1.71 1.8 1.89 \% 1.8V power for side-port memory
interface

VDDA18HTPLL 1.71 1.8 1.89 \% I/O power for HyperTransport™ PLL

VDDA18PCIE 1.71 1.8 1.89 \% 1.8V I/O power for PCle® graphics,
SB, and GPP interfaces

VDDA18PCIEPLL 1.71 1.8 1.89 \Y 1.8V 1/O power for PCle PLLs

VDDC 1.235 13 1.365 \ Core power

vDD18 1.71 1.8 1.89 Vv 1.8V I/O transform power

VDD33 3.135 3.3 3.465 \Y 3.3V I/O power

VDDHT 1.045 11 1.155 \% I/O power for HyperTransport interface

VDDHTRX 1.045 11 1.155 v I/O power for HyperTransport receive
interface

VDDHTTX 1.14 1.2 1.26 v I/O power for HyperTransport transmit
interface

VDDLT18 1.71 1.8 1.89 \ 1.8V I/O power for the integrated
DVI/HDMI™ interface

VDDLTP18 1.71 1.8 1.89 vV Power for integrated DVI/HDMI PLL
macro

VDDPCIE 1.045 1.1 1.155 Vv Main I/O power for PCle graphics, SB,
and GPP interfaces

Note: Numbers in this table are to be qualified.
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5.1.2 DC Characteristics
Table 5-2 DC Characteristics for 3.3V TTL Signals

Pins Symbol Description Minimum | Maximum | Unit
ViLde DC voltagg at the pad tha_t will produce a _ 0.7 Vv
stable low input to the chip
DC voltage at pad that will produce a
ViHde stable high input to the chip L4 - v
VILac AC input low voltage - 0.15 \
All pins belonging to
the VDD33 domain VIHac AC input high voltage 25 - \Y;
(refer to pin
description tables in VOLdc Output low voltage** - 0.53 \Y;
this chapter).
VOHdc Output high voltage** 2.46 - Vv
I0Ldc Output low current at V=0.1V** 2.8 - mA
IOHdc Output high current at V=VDD33-0.1V** 2.6 - mA
Note: * Measured with edge rate of 1us at PAD pin.
** For detailed current/voltage characteristics, please refer to the IBIS model.
Table 5-3 DC Characteristics for DDC Signals (DDC Mode)
Pins Symbol Description Minimum Maximum Unit | Note
ViLde DC voltage_ at the pad the_at will produce a B 15 Y 1
stable low input to the chip
DC voltage at pad that will produce a _
VIHAC | Sable high input to the chip 3.0 Vit
DDC_DATAO/AUXON _
DDC_CLKO/AUXOP VoL Output low voltage - 2632;’\/@@'; 38’:1/2’ vV |2 34
DDC_DATAL/AUXIN -
DDC_CLK1/AUX1P VDD5-0.25
. (VDD5 is external _
VOH Output high voltage 5V DDC pull-up vV 12,34
supply)
1oL Output low current at V=0.1V 0.55 6.25 mA |2,3,4
Notes:
1. Measured with edge rate of 1us at PAD pin.
2. For detailed current/voltage characteristics, please refer to the IBIS model.
3. Measurement taken with PMOS/NMOS strength set to default values, PVT=Nominal Case.
4. Interface circuit is open drain. Pulled high by external power.
Table 5-4 DC Characteristics for AUX Signals (AUX Mode)
Pins Symbol Description Minimum Maximum Unit
DDC_DATAO/AUXON Vem Input/output common mode voltage 569 610 mV
DDC_CLKO/AUX0P
DDC_DATAL/AUXIN Vdiff Pad differential output swing 525 622 mv
DDC_CLK1/AUX1P

Note: The AUX signals comply with VESA's DisplayPort Standard; please refer to the document for other electrical characteristics of
the signals.

Table 5-5 DC Characteristics for POWERGOOD

Symbol Description Minimum Typical Maximum
VIL Input Low Voltage 0 ov 300mVv
VIH Input High Voltage 1.62v 1.8V 1.98v
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Table 5-6 DC Characteristics for HyperTransport™ and PCI-E Differential Clock (HT_REFCLK, GFX_REFCLK,
GPPSB_REFCLK, 100MHz)

Symbol Description Minimum Maximum Unit
VL Differential Input Low Voltage - -150 mV
ViH Differential Input High Voltage +150 - mV
Vcross Absolute Crossing Point Voltage +250 +550 mV
Vcross peLta | Variation of Veross over all rising - +140 mV

clock edges
VgrB Ring-back Voltage Margin -100 +100 mV
ViMAX Absolute Max Input Voltage - +1.15 \
\IVIIN Absolute Min Input Voltage - -0.15 \Y

Table 5-7 DC Characteristics for REFCLK_P as OSCIN Input (14.3181818MHz)

Symbol Description Minimum Maximum Unit Note
Vi Single Input Low Voltage - 0.40 \% 1
ViH Single Input High Voltage 0.70 - \% 2
VimAx Absolute Max Input Voltage - +1.15 \
ViMIN Absolute Min Input Voltage - -0.15 \
Zcpe Clock source DC impedance 40 60 Q
Notes:
1. Vi max = VREF - 0.15V, where VREF = 0.55V
2. Viymin = VREF + 0.15V, where VREF = 0.55V
Table 5-8 DC Characteristics for the Memory Interface when Supporting DDR2
Symbol Description Minimum Maximum Comments
VIL(dc) DC Input Low Voltage -0.3Vv VREF-0.15V For DQ and DQS
VIH(dc) DC Input High Voltage VREF + 0.15V vDDQ + 0.3y | For DQand DQS. (VDDQs /O voltage
of memory device.)
VIL(ac) AC Input Low Voltage - VREF - 0.31V For DQ and DQS
VIH(ac) AC Input High Voltage VREF + 0.31V - For DQ and DQS
Minimum Voltage Allowed for
VUSH Undershoot -0.3v — For DQ and DQS
VOSH Maximum Voltage Allowed for B VDDQ + 0.3V For DQ and DQS. (vDDQ is I/0 voltage
Overshoot of memory device.)
VOI Output Low Voltage 0.186V 0.305V I_out = 16.5mA
VOH Output High Voltage 1.7v 1.9v I_out =-16.5mA
VREF DC Input Reference Voltage 0.882v 0.918v
ILI Input Leakage Current 10pA 15pA
ILO Tri-state Leakage Current 10pA 15pA
IOL Output Low Current 19mA 28mA
IOH Output High Current -19mA -29.5mA
CIN Input Capacitance 3pF 5pF
Table 5-9 DC Characteristics for the Memory Interface when Supporting DDR3
Symbol Description Minimum Maximum Comments
VIL(dc) DC Input Low Voltage -0.3v VREF - 0.1V For DQ and DQS
VIH(dc) | DC Input High Voltage VREF + 0.1V vDDQ + 0.3y | ForbQand DQS. (VDDQ s 10 voltage of
memory device.)
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Symbol Description Minimum Maximum Comments
VIL(ac) AC Input Low Voltage - VREF - 0.15V For DQ and DQS
VIH(ac) AC Input High Voltage VREF + 0.15V - For DQ and DQS
VUSH {\J/':]':ji;nr‘;hmogf"tage Allowed for 0.3V - For DQ and DQS
VOSH gsgi;nhuon;tvmtage Allowed for _ VDDQ + 0.3V ;c;rn?(gyaggvli?g?. (VDDQ is IO voltage of
VOl Output Low Voltage 0.186V 0.305V |_out = 16.5mA
VOH Output High Voltage 1.4V 1.6V |_out =-16.5mA
VREF DC Input Reference Voltage 0.735V 0.765V
ILI Input Leakage Current 10upA 15pA
ILO Tri-state Leakage Current 10pA 15pA
1oL Output Low Current 16.5mA 24.3mA
IOH Output High Current -15.8mA -24.6mA
CIN Input Capacitance 3pF 5pF
Table 5-10 DC Characteristics for the Integrated DVI/HDMI™
Symbol Parameter Min Typical Max Unit Note
VH Single-ended High Level Output Voltage AVCC - 10 - AVCC + 10 mV 1
VL Single-ended Low Level Output Voltage AVCC - 600 - AVCC - 400 mV 1
VSW Single-ended Output Swing 400 - 600 mV
VOS Differential Output Overshoot (Ringing) - - 15%*2VSW -
VuUs Differential Output Undershoot (Ringing) - - 25%*2VSW -
IDDLP Average Supply Current at LPVDD - 20.0 - mA 2
IDDLY ﬁJeDrggF]eeggupply Current at LVDDR18 and B 100.0 B mA 2
IOL Output Low Current - 8 - mA
IOH Output High Current - 12 - mA
IPDLP Power Down Current at LPVDD - 10.0 - A 3
IPDLV E\c/Jvagnggwn Current at LVDDR18 and _ 10.0 _ LA 3
Notes:
1 AVCC stands for the termination supply voltage of the receiver, which is 3.3V +/- 5%.
2 Measured under typical conditions, at minimum differential clock frequency and maximum DVI/HDMI™ PLL VOC frequency.
3 Measured under typical conditions, based on typical leakage values.
4 Figure 5-1 below illustrates some of the DC Characteristics of the DVI/HDMI interface.
Table 5-11 DC Characteristics for the TMDS Interface Multiplexed on the PCI Express® Gfx Lanes
Symbol Parameter Min Typical Max Unit Note
VH Single-ended High Level Output Voltage AVCC - 10 - AVCC + 10 mV 1
VL Single-ended Low Level Output Voltage AVCC - 600 - AVCC - 400 mV 1
VSW Single-ended Output Swing 400 - 600 mV
VOS Differential Output Overshoot (Ringing) - - 15%*2VSW -
VUs Differential Output Undershoot (Ringing) - - 25%*2VSW -
Notes:

1 AVCC stands for the termination supply voltage of the receiver, which is 3.3V +/- 5%.

2 Figure 5-1 below illustrates some of the DC Characteristics of the TMDS interface.
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Single-ended Waveforms

VSW

2VSW

Figure 5-1 DC Characteristics of the Integrated DVI/HDMI™ and the TMDS Interfaces

Table 5-12 Electrical Specifications for the DisplayPort Interface

Symbol Parameter Min Typ Max Unit Notes
UIH|GH_RATE Unit Interval for DP High Bit Rate (2.7 - 370 - ps High limit = +300 ppm
Gbps/lane) Low limit = -5300 ppm
Ul ow_RATE Unit Interval for DP Reduced Bit Rate (1.62 - 617 - ps High limit = +300 ppm
Gbps/lane) Low limit = -5300 ppm
VTX-DIFFp_p Differential Peak-to-Peak Output Voltage Level 0.34 - 0.92 \% -
V1x-PREMMP-RATIO Pre-emphasis Level 0 - 7.2 dB -

© 2010 Advanced Micro Devices, Inc.
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5.2

521

RS880D Thermal Characteristics

This section describes some key thermal parameters of the RS880D. For a detailed discussion on these parameters
and other thermal design descriptions including package level thermal data and analysis, please consult the Thermal
Design and Analysis Guidelines for the RS880 Product Family, order# 46139.

RS880D Thermal Limits
Table 5-13 RS880D Thermal Limits

Parameter Minimum Nominal Maximum Unit Note
Operating Case Temperature 0 — 95 ‘c 1
?:;(;Igtgtsrzted Junction . . 115 c 2
Storage Temperature -40 — 60 ‘c

Ambient Temperature 0 — 45 ‘c

Thermal Design Power — 25 — W

Notes:

1 - The maximum operating case temperature is the die geometric top-center temperature measured via a thermocouple based on the
methodology given in the document Thermal Design and Analysis Guidelines for the RS880 Product Family, order# 46139 (Chapter 12).
This is the temperature at which the functionality of the chip is qualified.

2 - The maximum absolute rated junction temperature is the junction temperature at which the device can operate without causing
damage to the ASIC. This temperature can be measured via the integrated thermal diode described in the next section.

3 - The ambient temperature is defined as the temperature of the local intake air to the thermal management device. The maximum
ambient temperature is dependent on the heat sink's local ambient conditions as well as the chassis' external ambient, and the value
given here is based on AMD’s reference heat sink solution for the RS880D. Refer to Chapter 6 in the Thermal Design and Analysis
Guidelines for the RS880 Product Family, order# 46139 for heatsink and thermal design guidelines. Refer to Chapter 7 of the above
mentioned document for details of ambient conditions.

4 - Thermal Design Power (TDP) is defined as the highest power dissipated while running currently available worst case applications at
nominal voltages. Since the core power of modern ASICs using 65nm and smaller process technology can vary significantly, parts
specifically screened for higher core power were used for TDP measurement. The TDP is intended only as a design reference.
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5.2.2 Thermal Diode Characteristics
The RS880D has an on-die thermal diode, with its positive and negative terminals connected to the THERMALDIODE_P
and THERMALDIODE_N pins respectively. Combined with a thermal sensor circuit, the diode temperature, and hence
the ASIC temperature, can be derived from a differential voltage reading (4V). The equation relating T to AV is given
below:
AV = nxKxTxIn(N)
q
where:
AV = Difference of two base-to-emitter voltage readings, one using current = | and the other using current =N x |
N = Ratio of the two thermal diode currents (=10 when using an ADI thermal sensor, e.g. ADM 1020, 1030)
1 = ldeality factor of the diode
K = Boltzman’s Constant
T = Temperature in Kelvin
g = Electron charge
The series resistance of the thermal diode (Rt) must be taken into account as it introduces an error in the reading
(for every 1.0Q, approximately 0.8°C is added to the reading). The sensor circuit should be calibrated to offset the
Ry induced, plus any other known fixed error. Measured values of diode ideality factor and series resistance for the
diode circuit are defined in the Thermal Design and Analysis Guidelines for the RS880 Product Family, order#
46139.
© 2010 Advanced Micro Devices, Inc. 46135 AMD RS880D Databook 1.30
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53 Package Information

5.3.1 Physical Dimensions
Figure 5-2 and Table 5-14 describe the physical dimensions of the RS880D package. Figure 5-3 shows the detailed

ball arrangement for the RS880D.

TOP VIEW BOTTOM VIEW
1 comer ,,//__“:?u -
7 7 7 N
7 : i g FE — .
277471 i
= | S

pé—{l— b—pp—d Lg e
m Al |
ab—

_/\/_

DETAIL &’

Mo d-00085-Rev-03

Figure 5-2 RS880D 528-Pin FCBGA Package Outline
Table 5-14 RS880D 528-Pin FCBGA Package Physical Dimensions

Ref. Min(mm) Typical (mm) Max. (mm)
c 0.48 0.58 0.68
A 1.69 1.84 1.99
Al 0.30 0.40 0.50
A2 0.81 0.86 0.91
ob 0.40 0.50 0.60
D1 20.85 21.00 21.15
D2 - 8.58
D3 2.00
D4 1.00
El 20.85 21.00 21.15
E2 - 7.70
E3 2.00
E4 1.00
F1 - 19.20
F2 - 19.20
el - 0.80 (min. pitch)

ddd - - 0.20

Note: Maximum height of SMT components is 0.650 mm.
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5.3.2 Pressure Specification

Figure 5-3 RS880D Ball Arrangement (Bottom View)

To avoid damages to the ASIC (die or solder ball joint cracks) caused by improper mechanical assembly of the cooling
device, follow the recommendations below:

e Itis recommended that the maximum load that is evenly applied across the contact area between the thermal
management device and the die does not exceed 6 Ibf. Note that a total load of 4-6 Ibf is adequate to secure the
thermal management device and achieve the lowest thermal contact resistance with a temperature drop across
the thermal interface material of no more than 3°C. Also, the surface flatness of the metal spreader should be

0.001 inch/1 inch.

*  Pre-test the assembly fixture with a strain gauge to make sure that the flexing of the final assembled board and
the pressure applying around the ASIC package will not exceed 600 micron strain under any circumstances.

© 2010 Advanced Micro Devices, Inc.
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e Ensure that any distortion (bow or twist) of the board after SMT and cooling device assembly is within industry
guidelines (IPC/EIA J-STD-001). For measurement method, refer to the industry approved technique described
in the manual IPC-TM-650, section 2.4.22.

5.3.3 Board Solder Reflow Process Recommendations
5.3.3.1  Stencil Opening Size for Solder Paste Pads on PCB
It is recommended that the stencil aperture for solder paste be kept at the same size as that of the land pads.
However, for the nine (or eight) pads at each corner of the ASIC package, the size of the openings should not exceed
400um (see Figure 5-4 below). This recommendation is based on AMD’s sample land pattern design for the
RS880D, which is available from your AMD CSS representative.
1:1 ratio to pad, or 1:1 ratio to pad, or
400pm max for the nine 400pm max for the eight
corner balls’ openings corner balls’ openings
! i
000 ,0,0,0,000,0,0,0 00
0 Q50 0,000
0000 00,0200 0_0 000
00 o“gFooo“o 0%0%0%0°
0000000000000 0C00000000000
00 0Q000 000|000 00000 0O
00000000 000 I 000 00000000
A 00000 00O0'0O00 00000 00
00000 000 I 000 00000000
00000000222 212 22200003 g0
00 00000 Lllratiotopad, 0000 0O
00000000 withspecial 00000
T—96—08—-— requirement for —==—— -
00000000 _ cpals 20000000
noooognooooan 0JO 000 nongooﬂoﬂ
00 02999500 010 000°°°% 00
o0 OIO 00 00000000
000,000 Q0000 00
00 DIO 00 00000000
000|000 00000 00
OODg 003080300000
0
203020 30303030000
o Tl + o Tl + gl + 00
! T 1
1:1 ratio to pad, or 1:1 ratio to pad, or
400pm max for the nine 400um max for the nine
corner balls’ openings corner balls’ openings
Figure 5-4 Recommended Stencil Opening Sizes for Solder Paste Pads on PCB
5.3.3.2 Reflow Profile

A reference reflow profile is given below. Please note the following when using RoHS/lead-free solder (SAC105/305/405
Tin-Silver-Cu):

* The final reflow temperature profile will depend on the type of solder paste and chemistry of flux used in the SMT
process. Modifications to the reference reflow profile may be required in order to accommodate the requirements of
the other components in the application.

*  Anoven with 10 heating zones or above is recommended.

e Toensure that the reflow profile meets the target specification on both sides of the board, a different profile and oven

46135 AMD RS880D Databook 1.30
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recipe for the first and second reflow may be required.
*  Mechanical stiffening can be used to minimize board warpage during reflow.

e Itissuggested to decrease temperature cooling rate to minimize board warpage.

e This reflow profile applies only to RoHS/lead-free (high temperature) soldering process and it should not be used for
Eutectic solder packages. Damage may result if this condition is violated.

e Maximum 3 reflows are allowed on the same part.

Table 5-15 Recommended Board Solder Reflow Profile - RoHS/Lead-Free Solder

Profiling Stage Temperature Process Range
Overall Preheat Room temp to 220°C 2 mins to 4 mins
Soaking Time 130°C to 170°C Typical 60 — 80 seconds
Liquidus 220°C Typical 60 — 80 seconds
Ramp Rate Ramp up and Cooling <2°C / second
Peak Max. 245°C 235°C +/-5°C
Tempvevm:]r:fg peak 240°C to 245°C 10 — 30 seconds

Solder/Part Surface Temperature ( C)

A
Peak 245° C max
250 /\
Ramp Rate <2°C / sec \2'2:,/(:
200 f
i,
150 Ramp|Rate < 2 C/ sec
130°C
Soaking Zone Soldering Zone
100 60 — 120 sec max 45 — 90 sec max
60 — 80 sec typical 60 — 80 sec typical
Pre—heating Zone
50 A% >
120 - 240 sec max

v

Heating Time

Figure 5-5 RoHS/Lead-Free Solder (SAC305/405 Tin-Silver-Copper) Reflow Profile
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Chapter 6
Power Management and ACPI

6.1

ACPI Power Management Implementation

This chapter describes the support for ACPI power management provided by the RS880D. The RS880D Northbridge
supports ACPI Revision 2.0. The hardware, system BIOS, video BIOS, and drivers of the RS880D have all the logic
required for meeting the power management specifications of PC2001, OnNow, and the Windows Logo Program and

Device Requirements version 2.1. Table 6-1, “ACPI States Supported by the RS880D,”” describes the ACPI states
supported by the RS880D. Table 6-2, “ACPI Signal Definitions,” describes the signals used in the ACPI power
management scheme of the RS880D.

Table 6-1 ACPI States Supported by the RS880D

ACPI State Description
Graphics States:
DO Full on, display active.
D1 Display Off. RS880D power on. Configuration registers, state, and main memory contents retained.
D3 Hot Similar to D1, with additional power saving and the graphics PLLs shut off.
D3 Cold RS880D power off.

Processor States:

S0/C0: Working State

Working State. The processor is executing instructions.

S0/C1: Halt

CPU Halt state. No instructions are executed. This state has the lowest latency on resume and contributes
minimum power savings.

S0/C2: Stop Grant
Caches Snoopable

Stop Grant or Cache Snoopable CPU state. This state offers more power savings but has a higher latency
on resume than the C1 state.

S0/C3/Cle: Stop Grant
Caches Snoopable

Processor is put into Stop Grant state. Caches are still snoopable. The HyperTransport™ link may be
disconnected and put into a low power state. System memory may be put into self-refresh.

System States:

S1: Standby System is in Standby mode. This state has low wakeup latency on resume. OEM support of this state is
Powered On Suspend optional.
S3: Standby System is off but context is saved to RAM. OEM support of this state is optional. System memory is put

Suspend to RAM

into self-refresh.

S4: Hibernate
Suspend to Disk

System is off but context is saved to disk. When the system transitions to the working state, the OS is
resumed without a system re-boot.

S5: Soft Off

System is off. OS re-boots when the system transitions to the working state.

G3: Mechanical Off

Occurs when system power (AC or battery) is not present or is unable to keep the system in one of the
other states.

Note: Also supported are additional processor power states that are not part of the ACPI specification, e.g. C1E (C1
Enhanced) and C3 pop-up. Please refer to the relevant Southbridge databook and the RS880 ASIC Family Register
Programming Requirements, order# 46141, for more information.

Table 6-2 ACPI Signal Definitions

Signal Name Description Source
ALLOW_LDTSTOP Output to the Southbridge to allow LDTSTOP# assertion. Northbridge
LDTSTOP# HyperTransport™ Technology Stop: Enables and disables links during | Southbridge

system state transitions.
POWERON# Power On Power switch
RESET# Global Reset Southbridge

© 2010 Advanced Micro Devices, Inc.
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6.2 Power Management for the Graphics Controller

The RS880D supports power management for the embedded graphics device as specified by the PCI Bus Power
Management Interface Specification version 1.0, according to which the integrated graphics core of the RS880D qualifies
as a device embedding a single function in the power management system.

6.2.1 PCI Function Power States

There are up to four power states defined for each PCI function associated with each PCI device in the system. These
power states are DO, D1, D2 and D3. DO (on) consumes the most power while D3 (off) consumes the least. D1 and D2
enable levels of power savings in between those of DO and D3. The concepts of these power states are universal for all
functions in the system. When transitioned to a given power management state, the intended functional behavior is
dependent upon the type (or class) of the function.

6.2.2 PCI Power Management Interface
The four basic power management operations are:
e  Capabilities Reporting
e Power Status Reporting

e Setting Power State
e System Wakeup

All four of these capabilities are required for each power management function with the exception of wakeup event
generation.

This section describes the format of the registers in the PCI Configuration Space that are used by these power
management operations. The Status and Capabilities Pointer (CAP_PTR) fields have been highlighted to indicate where
the PCI Power Management features appear in the standard Configuration Space Header.

Table 6-3 Standard PCI Configuration Space Header Type 0

RegisterFields(32Bits)
Offset
MSB LSB

Device ID Vendor ID 00h (LSB)
Status (with Bit 4 set to 1) Command 04h
Class Code Revision ID 08h
BIST Header Type Latency Timer Cache Line Size 0Ch
Base Address Registers 10h

14h

18h

1Ch

20h

24h
CardBus CIS Pointer 28h
Subsystem ID Subsystem Vendor ID 2Ch
Expansion ROM Base Address 30h
Reserved | CAP_PTR 34h
Reserved 38h
Max_Lat ‘ Min_Gnt | Interrupt Pin | Interrupt Line 3Ch

6.2.3 Capabilities List Data Structure in PCI Configuration Space

The Capabilities bit in the PCI Status register (offset = 06h) indicates whether or not the subject function implements a
linked list of extended capabilities. Specifically, if bit 4 is set, the CAP_PTR register is implemented to give offset to the
first item in the Capabilities link list.
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Table 6-4 PCI Status Register

. Read/ —
Bits Default Value : Description
Write

15:05 -- -- Refer to PCI Local Bus Specification, Revision 2.2

04 1b Read Only This bit indicates whether this function implements a list of extended capabilities
such as PCI power management. When set, this bit indicates the presence of
Capabilities. A value of 0 implies that this function does not implement
Capabilities.

03:00 Oh Read Only Reserved

The location of the Capabilities Pointer (CAP_PTR) depends on the PCI header type. See PCI Specification Revision 2.2
for specification of CAP_PTR offsets.

Table 6-5 Capabilities Pointer (CAP_PTR)

. R o
Bits Default Value e"?‘d’ Description
Write
07:00 50h Read Only The CAP_PTR provides an offset in the PCI Configuration Space of the

function to access the location of the first item in the Capabilities linked list. The
CAP_PTR offset is DWORD aligned, so that the two least significant bits are
always zeros.

The graphics core implements extended capabilities of the AGP and Power Management. It needs to provide the
standardized register interface. The first entry in the chain of descriptors has to be the PMI descriptor, as this functionality
will be supported even if the RS880D operates as a PCI device. The Capabilities Identifier for Power Management is 01h.

6.2.4 Register Block Definition

This section describes the PCI Power Management Interface registers. These registers are implemented inside the Host
Interface (HI) as part of the configuration space of the device (RS880D).

Table 6-6 Power Management Register Block

Register Fields Offset
Capability Identifiers (CAP_ID) 00h
Next Item Pointer (NEXT_ITEM_PTR) 01lh
Power Management Capabilities (PMC) 02h
Power Management Control/Status Register (PMCSR) 04h
Reserved 06h

The first 16 bits (Capabilities ID [offset = 0] and Next Item Pointer [offset = 1]) are used for the linked list infrastructure.
The next 32 bits (PMC [offset = 2] and PMCSR registers [offset = 4]) are required for compliance with this specification.

As with all PCI configuration registers, these registers may be accessed as bytes, 16-bit words, or 32-bit DWORDs. All of
the write operations to the reserved registers must be treated as no-ops. This implies that the access must be completed
normally on the bus and the data should be discarded. Read accesses to the reserved or the unimplemented registers must
be completed normally and a data value of 0000h should be returned.

© 2010 Advanced Micro Devices, Inc. 46135 AMD RS880D Databook 1.30
Proprietary 6-3



AMDA Power Management for the Graphics Controller

Table 6-7 Power Management Control/Status Register (PMCSR)

Field : Default e
B Bits (Reset) Description
Power State | 1:0 00 This field describes the power state of the graphics core.
States Function
00 =DO0 Normal operation, no power savings enabled
01=D1 Sleeping state 1:
Display is off
Host access to DRAM is allowed
10 =D2 Sleeping state 2
Display is off.
All engines are off.
Graphics core does not respond to host accesses to the frame buffer.
11 =D3 Everything, except Host Interface, is turned off.
Power State | 15:2 0 These Read Only bits will return the clock status of each clock tree, generated inside the clock
block.

The offset for each register is listed as an offset from the beginning of the linked list item that is determined either from
the CAP_PTR (if Power Management is the first item in the list) or the NEXT_ITEM_PTR of the previous item in the list.

6.2.5 Capability Identifier: CAP_ID (Offset = 0)

The Capability Identifier, when read by system software as 01h, indicates that the data structure currently being pointed to
is the PCI Power Management data structure. Each function of a PCI device may have only one item in its capability list
with CAP_ID set to 01h.

Table 6-8 Capability Identifier (CAP_ID)

. Read/ I
Bits Default Value : Description
Write
07:00 01lh Read Only This field, when set to 01h, identifies the linked list item as being the PCI Power
Management registers

Figure 6-1, ‘Linked List for Capabilities,”” shows the implementation of the capabilities list. The CAP_PTR gives the
location of the first item in the list. PCl Power Management registers have been stated as example in this list (although the
capabilities can be in any order).

e The first byte of each entry is required to be the ID of that capability. The PCI Power Management capability has an
ID of 01h.

*  The next byte is a pointer giving an absolute offset in the functions PCI Configuration Space to the next item in the
list and must be DWORD aligned.

e If there are no more entries in the list, the NEXT_ITEM_PTR must be set to 0 to indicate an end of the linked list.
Each capability can then have registers following the NEXT_ITEM_PTR.

The definition of these registers (including layout, size, and bit definitions) is specific to each capability. The PCI Power
Management Register Block is defined in Figure 6-1, ‘Linked List for Capabilities,” below.
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6.2.6  Next Item Pointer (Offset = 1)

PCI Configuration Header Cap_Ptr = 50h

Offset 34h
8 bits
Offset 50h 5Ch 02
AGP Capability
00h 01
Offset 5Ch
PM Registers

Figure 6-1 Linked List for Capabilities

The Next Item Pointer register describes the location of the next item in the capability list of the function. The value given
is an offset in the PCI Configuration Space of that function. This register must be set to 00h if the function does not
implement any other capabilities defined by the PCI Specifications for inclusion in the capabilities list, or if power
management is the last item in the list.

Table 6-9 Next Item Pointer (NEXT_ITEM_PTR)

Bits

Default
Value

Read/
Write

Description

07:00

80h

Read Only

This field provides an offset in the PCI Configuration Space of the function pointing to the location
of next item in the capability list of the function. For Power Management of the RS880D, this
pointer is set to 80h and it points to the next capability pointer of the MSI structure.

© 2010 Advanced Micro Devices, Inc.
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6.2.7

PMC - Power Management Capabilities (Offset = 2)

The Power Management Capabilities register is a 16-bit Read Only register that provides information on the capabilities
of the function related to power management. The information in this register is generally static and is known at design

time.

Table 6-10 Power Management Capabilities — PMC

. Read/ I
Bits | Default Value : Description
Write

15:11 00111b Read Only This 5-bit field indicates the power states in which the function may assert PME#. A value of
Ob for any bit indicates that the function is not capable of asserting the PME# signal while in
that power state.
bit(11) XXXX1b - PME# can be asserted from DO.
bit(12) XXX1Xb - PME# can be asserted from D1.
bit(13) XX1XXb - PME# can be asserted from D2.
bit(14) XOXXXb - PME# cannot be asserted from D3hot.
bit(15) OXXXXb - PME# cannot be asserted from D3cold.

10 001b Read Only RS880D supports D2.

09 001b Read Only RS880D supports D1.

08:06 000b Read Only Reserved

05 1b Read Only | The Device Specific Initialization bit indicates whether special initialization of this function is
required (beyond the standard PCI configuration header) before the generic class device
driver is able to use it. The RS880D requires device specific initialization after Reset; this field
must therefore return a value 1 to the system.

04 Ob Read Only Reserved

03 Ob Read Only Reserved

02:00 001b Read Only | A value of 001b indicates that this function complies with Revision 1.0 of the PCI Power

Management Interface Specification.
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Chapter 7
Testability

7.1 Test Capability Features

The RS880D has integrated test modes and capabilities. These test features cover both the ASIC and board level testing.
The ASIC tests provide a very high fault coverage and low DPM (Defect Per Million) ratio of the part. The board level
tests modes can be used for motherboard manufacturing and debug purposes. The following are the test modes of the
RS880D:

e Full scan implementation on the digital core logic that provides about 99% fault coverage through ATPG (Automatic
Test Pattern Generation \ectors).
* Dedicated test logic for the on-chip custom memory macros to provide complete coverage on these modules.

* Improved access to the analog modules and PLLs in the RS880D to allow full evaluation and characterization of
these modules.

e A JTAG test mode (which is not entirely compliant to the IEEE 1149.1 standard) to allow board level testing of
neighboring devices.

* An XOR TREE test mode on all the digital 1/0O’s to allow for proper soldering verification at the board level.

* A VOH/VOL test mode on all digital I/O’s to allow for proper verification of output high and output low voltages at
the board level.

These test modes can be accessed through the settings on the instruction register of the JTAG circuitry.
7.2 Test Interface

Table 7-1 Pins on the Test Interface

Pin Name Ball number Type Description
TESTMODE D13 | IEEE 1149.1 test port reset
DDC_DATAO0/AUXON B8 | TMS: Test Mode Select (IEEE 1149.1 test mode select)
12C_DATA A9 | TDI: Test Mode Data In (IEEE 1149.1 data in)
12C_CLK B9 | TCLK: Test Mode Clock (IEEE 1149.1 clock)
TMDS_HPD D9 (0] TDO: Test Mode Data Out (IEEE 1149.1 data out)
POWERGOOD A10 [ I/0 Reset

7.3  XOR Test

7.3.1 Description of a Generic XOR Tree

An example of a generic XOR tree is shown in the Figure 7-1.
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XOR Start Signal

Figure 7-1 Example of a Generic XOR Tree

Pin A is assigned to the output direction, and pins 1 through 6 are assigned to the input direction. It can be seen that after
all pins 1 to 6 are assigned to logic 0 or 1, a logic change in any one of these pins will toggle the output pin A.

The following is the truth table for the XOR tree shown in Figure 7-1 The XOR start signal is assumed to be logic 1.

Table 7-2 Example of an XOR Tree

Tensljr}]/gcetror Input Pin 1 Input Pin 2 Input Pin 3 | InputPin4 | InputPin5 | InputPin 6 | Output Pin A
1 0 0 0 0 0 0 1
2 1 0 0 0 0 0 0
3 1 1 0 0 0 0 1
4 1 1 1 0 0 0 0
5 1 1 1 1 0 0 1
6 1 1 1 1 1 0 0
7 1 1 1 1 1 1 1

7.3.2 Description of the RS880D XOR Tree

7.3.3 XOR Tree Activation

The RS880D chip enters the XOR tree test mode by means of the JTAG. First, the 8-bit instruction register of the JTAG is
loaded with the XOR instruction (“00001000™). This instruction assigns the input direction to all the pins except pin TDO,
which is assigned the output direction to serve as the output of the XOR tree. After loading, the JTAG is taken to the
Run-Test state for completion of the XOR tree initialization.

A 10MHz clock frequency for the Test Mode Clock (12C_CLK) is recommended for the XOR TREE test mode. A pair of
differential clock at 10MHz should also be supplied to HT_REFCLKP/N to enable 1/Os for testing.

7.3.4 XOR Tree for the RS880D

The XOR start signal is applied at the TDI Pin of the JTAG circuitry and the output of the XOR tree is obtained at the
TDO Pin. Refer to Table 7-3 for the list of the signals included on the XOR tree. A toggle of any of these balls in the XOR
tree will cause the output to toggle.

There is no specific connection order to the signals on the tree. When the XOR tree is activated, any pin on the XOR tree
must be either pulled down or pulled up to the I/O voltage of the pin. Only pins that are not on the XOR tree can be left
floating.

When differential signal pairs are listed as single entries on the XOR tree, opposite input values should be applied to the
two signals in each pair (e.g., for entry no. 1 on the tree, when “1” is applied to HT_RXCADOP, “0” should be applied to
HT_RXCADON).
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Table 7-3 RS880D XOR Tree

No. Pin Name Refzraélnce
1 HT_RXCADOP/N Y25/Y24
2 HT_RXCAD1P/N V22/V23
3 HT_RXCAD2P/N V25/V24
4 HT_RXCAD3P/N u24/u25
5 HT_RXCADA4P/N T25/T24
6 HT_RXCADS5P/N P22/P23
7 HT_RXCADG6P/N P25/P24
8 HT_RXCAD7P/N N24/N25
9 HT_RXCADS8P/N AC24/AC25
10 HT_RXCAD9P/N AB25/AB24
11 HT_RXCAD10P/N AA24/AA25
12 HT_RXCAD11P/N Y22/Y23
13 HT_RXCAD12P/N W21/W20
14 HT_RXCAD13P/N V21/V20
15 HT_RXCAD14P/N u20/u21
16 HT_RXCAD15P/N u19/u18
17 HT_RXCTLOP/N M22/M23
18 HT_RXCTL1P/N R21/R20
19 MEM_CKE AB18
20 MEM_CS# AB13
21 MEM_ODT V14
22 MEM_WE# AD18
23 MEM_RAS# W12
24 MEM_CAS# Y12
25 MEM_BAO AD16
26 MEM_BA1 AE17
27 MEM_BA2 AD17
28 MEM_AO AB12
29 MEM_A1 AE16
30 MEM_A2 V11
31 MEM_A3 AE15
32 MEM_A4 AA12
33 MEM_A5 AB16
34 MEM_AG6 AB14
35 MEM_A7 AD14

No. Pin Name Refgraélnce
36 MEM_AS8 AD13
37 MEM_A9 AD15
38 MEM_A10 AC16
39 MEM_A11 AE13
40 MEM_A12 AC14
41 MEM_A13 Y14
42 MEM_DQO AA18
43 MEM_DQ1 AA20
44 MEM_DQ?2 AA19
45 MEM_DQ3 Y19
46 MEM_DQ4 V17
47 MEM_DQ5 AAL17
48 MEM_DQ6 AA15
49 MEM_DQ7 Y15
50 MEM_DQ8 AC20
51 MEM_DQ9 AD19
52 MEM_DQ10 AE22
53 MEM_DQ11 AC18
54 MEM_DQ12 AB20
55 MEM_DQ13 AD22
56 MEM_DQ14 AC22
57 MEM_DQ15 AD21
58 MEM_DMO W17
59 MEM_DM1 AE19
60 MEM_DQSOP/N Y17/wW18
61 MEM_DQS1P/N AD20/AE21
62 MEM_CKP/N V15/W14
63 GFX_RXO0P/N D4/C4
64 GFX_RX1P/N A3/B3
65 GFX_RX2P/N cz2/c1
66 GFX_RX3P/N E5/F5
67 GFX_RX4P/N G5/G6
68 GFX_RX5P/N H5/H6
69 GFX_RX6P/N J6/J5
70 GFX_RX7PIN J7/38
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VOH/VOL Test

74

74.1

No. Pin Name Refzfélnce
71 GFX_RX8P/N L5/L6
72 GFX_RX9P/N M8/L8
73 GFX_RX10P/N P7/M7
74 GFX_RX11P/N P5/M5
75 GFX_RX12P/N R8/P8
76 GFX_RX13P/N R6/R5
77 GFX_RX14P/N P4/P3
78 GFX_RX15P/N T4/T3
79 GPP_RXO0OP/N AE3/AD4
80 GPP_RX1P/N AE2/AD3
81 GPP_RX2P/N AD1/AD2
82 GPP_RX3P/N V5/W6
83 GPP_RX4P/N u5/U6
84 GPP_RX5P/N us/u7
85 SB_RXOP/N AA8/Y8
86 SB_RX1P/N AATINT
87 SB_RX2P/N AA5/AA6
88 SB_RX3P/N W5/Y5
89 GPIO3 E9
90 GPIO4 G12
91 GPIO2 F7
92 DAC_HSYNC All
93 DAC_VSYNC B11
94 DAC_SCL F8
95 DDC_CLKO/AUXOP A8
96 HPD D10
97 DDC_DATAL/AUX1IN A7
98 DDC_CLK1/AUX1P B7

VOH/VOL Test

Description of a Generic VOH/VOL Tree
The VOH/VOL logic gives signal output on I/O’s when test patterns are applied through the TEST_ODD and

TEST_EVEN inputs. Sample of a generic VOH/VOL tree is shown in Figure 7-2.
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TEST_ODD
TEST_EVEN o o o
VOH/VOL o o o o °
e LD L WL L LD
/ / / / / /

Figure 7-2 Sample of a Generic VOH/VOL Tree

The following is the truth table for the above VOH/VOL tree.

Table 7-4 Truth Table for the VOH/VOL Tree Outputs

Test Vector | TEST_ODD | TEST_EVEN|| Output | Output | Output | Output | Output | Output
Number Input Input Pin 1 Pin 2 Pin 3 Pin 4 Pin 5 Pin 6

1 0 0 0 0 0 0 0 0

2 0 1 0 1 0 1 0 1

3 1 0 1 0 1 0 1 0

4 1 1 1 1 1 1 1 1

Refer to Section 7.4.3 for the list of pins that are on the VOH/VOL tree. VOH/VOL Tree Activation

7.4.2 VOH/VOL Tree Activation
To activate the VOH/VOL tree and run a VOH/VOL test, perform the sequence below:

1. Supply a 10MHz clock to the REFCLK_P pin and a 10MHz differential clock pair to the HT_REFCLKP/N pins to
enable 1/Os for testing.

2. Set POWERGOOD to 0.

3. Set TESTMODE to 1.

4. Set DAC_SDAt0 0.

5. Load JTAG instruction register with the instruction 0110 0011.
6. Load JTAG instruction register with the instruction 0010 0111.

7. Set POWERGOOD to 1.
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8. Load JTAG instruction register with the instruction 1001 1001.

9. Run test by loading JTAG data register with data 0000 0000 0000 00xy, where bit x is the input value for
TEST_ODD and bit y that for TEST_EVEN (see Table 7-4 above).

10. Toend test, load JTAG instruction register with the instruction 0101 1101.

7.43 VOH/VOL Pin List

Table 7-5 shows the RS880D VOH/VOL tree. There is no specific order for connection. Under the Control column, an
“ODD” or “EVEN” indicates that the logical output of the pin is same as the “TEST_ODD” or “TEST_EVEN” input
respectively.

When a differential pair appear in the table as a single entry, the output of the positive (“P”) pin is indicated in the Control
column (see last paragraph for explanations), and the output of the negative pin (“N”) will be of the opposite value. For
example, for entry no. 1 on the tree, when TEST_EVEN is 1, HT_TXCADOP will give a value of 1 and HT_TXCADON
will give a value of 0.
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Table 7-5 RS880D VOH/VOL Tree

No. Pin Name RefE?e”nce Control No. Pin Name Refgraélnce Control
1 HT_TXCADOP/N D24/D25 Even 36 MEM_DM1 AE19 Odd
2 HT_TXCAD1P/N E24/E25 Odd 37 MEM_DQSO0P/N Y17/W18 Even
3 HT_TXCAD2P/N F24/F25 Even 38 MEM_DQS1P/N AD20/AE21 Odd
4 HT_TXCAD3P/N F23/F22 Odd 39 MEM_CKE AB18 Even
5 HT_TXCAD4P/N H23/H22 Even 40 MEM_CS# AB13 Odd
6 HT_TXCADS5P/N J25/324 Odd 41 MEM_ODT Vi4 Even
7 HT_TXCADG6P/N K24/K25 Even 42 MEM_WE# AD18 Odd
8 HT_TXCAD7P/N K23/K22 Odd 43 MEM_RAS# W12 Even
9 HT_TXCADS8P/N F21/G21 Even 44 MEM_CAS# Y12 Odd
10 HT_TXCAD9P/N G20/H21 Odd 45 MEM_BAO AD16 Even
11 HT_TXCAD10P/N J20/321 Even 46 MEM_BA1 AE17 Odd
12 HT_TXCAD11P/N J18/K17 Odd 47 MEM_BA2 AD17 Even
13 HT_TXCAD12P/N L19/319 Even 48 MEM_AO AB12 Odd
14 | HT_TXCAD13P/N M19/L18 Odd 49 MEM_A1 AE16 Even
15 HT_TXCAD14P/N M21/P21 Even 50 MEM_A2 Vi1 Odd
16 | HT_TXCAD15P/N P18/M18 Odd 51 MEM_A3 AE15 Even
17 HT_TXCTLOP/N M24/M25 Even 52 MEM_A4 AA12 Odd
18 HT_TXCTL1P/N P19/R18 Odd 53 MEM_A5 AB16 Even
19 MEM_DQO AA18 Even 54 MEM_A6 AB14 Odd
20 MEM_DQ1 AA20 Odd 55 MEM_A7 AD14 Even
21 MEM_DQ2 AA19 Even 56 MEM_A8 AD13 Odd
22 MEM_DQ3 Y19 Odd 57 MEM_A9 AD15 Even
23 MEM_DQ4 V17 Even 58 MEM_A10 AC16 Odd
24 MEM_DQ5 AA17 Odd 59 MEM_A11 AE13 Even
25 MEM_DQ6 AA15 Even 60 MEM_A12 AC14 Odd
26 MEM_DQ7 Y15 Odd 61 MEM_A13 Y14 Even
27 MEM_DQ8 AC20 Even 62 MEM_CKP/N V15/W14 Odd
28 MEM_DQ9 AD19 Odd 63 GFX_TXOP/N A5/B5 Even
29 MEM_DQ10 AE22 Even 64 GFX_TX1P/N A4/B4 Odd
30 MEM_DQ11 AC18 Odd 65 GFX_TX2P/N C3/B2 Even
31 MEM_DQ12 AB20 Even 66 GFX_TX3P/N D1/D2 Odd
32 MEM_DQ13 AD22 0Odd 67 GFX_TX4PIN E2/E1 Even
33 MEM_DQ14 AC22 Even 68 GFX_TX5P/N F4/F3 Odd
34 MEM_DQ15 AD21 0Odd 69 GFX_TX6P/N F1/F2 Even
35 MEM_DMO w17 Even 70 GFX_TX7PIN HA4/H3 Odd
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No. Pin Name Refgra(l.lnce Control
71 GFX_TX8P/N H1/H2 Even
72 GFX_TX9P/N J2/31 Odd
73 GFX_TX10P/N K4/K3 Even
74 GFX_TX11P/N K1/K2 Odd
75 GFX_TX12P/N M4/M3 Even
76 GFX_TX13P/N M1/M2 Odd
77 GFX_TX14P/N N2/N1 Even
78 GFX_TX15P/N P1/P2 Odd
79 GPP_TXOP/N AC1/AC2 Even
80 GPP_TX1P/N AB4/AB3 Odd
81 GPP_TX2P/N AA2/AAL Even
82 GPP_TX3P/N Y1/Y2 Odd
83 GPP_TX4P/N Y4/Y3 Even
84 GPP_TX5P/N V1/V2 Odd
85 SB_TXOP/N AD7/AE7 Even
86 SB_TX1P/N AE6/AD6 Odd
87 SB_TX2P/N ABG6/AC6 Even
88 SB_TX3P/N AD5/AES Odd
89 GPIO2 F7 Even
90 GPIO4 G12 Odd
91 GPIO3 E9 Even
92 DAC_VSYNC B11 Odd
93 DAC_HSYNC All Even
94 HPD D10 Odd
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Appendix A
Pin Listings

This appendix contains pin listings for the RS880D sorted in different ways. To go to the listing of interest, use the linked
cross-references below:

““RS880D Pin List Sorted by Ball Reference” on page A-2

““RS880D Pin List Sorted by Pin Name” on page A-7

© 2010 Advanced Micro Devices, Inc.
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Al

RS880D Pin List Sorted by Ball Reference

Table A-1 RS880D Pin List Sorted by Ball Reference

Ball Ref | Pin Name Ball Ref | Pin Name
A10 POWERGOOD AA8 SB_RX0P
All DAC_HSYNC AA9 VDDA18PCIE
Al12 PLLVDD AB1 VSSAPCIE
Al13 VDDLTP18 AB10 VDD_MEM
Al4 VDDLT33 AB11 VSS

Al5 VDDLT18 AB12 MEM_AO

Al6 TXCLK_LN AB13 MEM_CS#
Al7 TXOUT_U1P AB14 MEM_A6

A18 TXOUT_UON AB15 VSsS

A19 TXOUT_L3P AB16 MEM_A5

A2 VSSAPCIE AB17 VSS

A20 TXOUT_L2N AB18 MEM_CKE
A21 TXOUT_L1P AB19 VSS

A22 TXOUT_LOP AB2 VSSAPCIE
A23 VDDHTRX AB20 MEM_DQ12
A24 HT_RXCALN AB21 VSS

A25 VSSAHT AB22 VDDHTTX

A3 GFX_RX1P AB23 HT_RXCLK1P
Ad GFX_TX1P AB24 HT_RXCAD9N
A5 GFX_TXOP AB25 HT_RXCAD9P
AB VDDPCIE AB3 GPP_TXIN
A7 DDC_DATA1/AUXIN AB4 GPP_TX1P
A8 DDC_CLKO/AUXOP AB5 VSSAPCIE
A9 I2C_DATA AB6 SB_TX2P
AAl GPP_TX2N AB7 VSSAPCIE
AALL VDD_MEM AB8 PCE_CALRN
AAL12 MEM_A4 AB9 VDDA18PCIE
AA14 VSS AC1 GPP_TXO0P
AA15 MEM_DQ6 AC10 VDD_MEM
AAL7 MEM_DQ5 AC12 VSS

AA18 MEM_DQO AC14 MEM_A12
AA19 MEM_DQ2 AC16 MEM_A10
AA2 GPP_TX2P AC18 MEM_DQ11
AA20 MEM_DQ1 AC2 GPP_TXON
AA21 VDDHTTX AC20 MEM_DQ8
AA22 HT_RXCLKIN AC22 MEM_DQ14
AA24 HT_RXCAD10P AC23 VDDHTTX
AA25 HT_RXCAD10N AC24 HT_RXCADS8P
AA4 VSSAPCIE AC25 HT_RXCADS8SN
AA5 SB_RX2P AC3 VSSAPCIE
AAB SB_RX2N AC4 VSSAPCIE
AA7 SB_RX1P AC6 SB_TX2N

Ball Ref | Pin Name
AC8 PCE_CALRP
AD1 GPP_RX2P
AD10 VDD_MEM
AD11 VDD18_MEM
AD12 MEM_COMPN
AD13 MEM_A8
AD14 MEM_A7
AD15 MEM_A9
AD16 MEM_BAO
AD17 MEM_BA2
AD18 MEM_WE#
AD19 MEM_DQ9
AD2 GPP_RX2N
AD20 MEM_DQS1P
AD21 MEM_DQ15
AD22 MEM_DQ13
AD23 IOPLLVSS
AD24 VDDHTTX
AD25 VSSAHT

AD3 GPP_RX1N
AD4 GPP_RXON
AD5 SB_TX3P
AD6 SB_TX1IN
AD7 SB_TXO0P
AD8 THERMALDIODE_N
AD9 VDDA18PCIE
AE1l VSSAPCIE
AE10 VDD_MEM
AE11 VDD18_MEM
AE12 MEM_COMPP
AE13 MEM_A11
AE14 VSS

AE15 MEM_A3
AE16 MEM_A1
AE17 MEM_BA1
AE18 MEM_VREF
AE19 MEM_DM1
AE2 GPP_RX1P
AE20 VSS

AE21 MEM_DQSIN
AE22 MEM_DQ10
AE23 IOPLLVDD18
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Ball Ref | Pin Name Ball Ref | Pin Name Ball Ref | Pin Name
AE24 IOPLLVDD Cc24 HT_REFCLKN E25 HT_TXCAD1N
AE25 VDDHTTX C25 HT_REFCLKP E4 VSSAPCIE
AE3 GPP_RXO0P C3 GFX_TX2P E5 GFX_RX3P
AE4 VSSAPCIE C4 GFX_RXON E6 VDDPCIE
AE5 SB_TX3N C6 VDDPCIE E7 VDDA18PCIEPLL
AE6 SB_TX1P C8 AUX_CAL E8 DAC_SDA
AE7 SB_TXON D1 GFX_TX3P E9 GPIO3
AES8 THERMALDIODE_P D10 HPD F1 GFX_TX6P
AE9 VDDA18PCIE D11 VSS F11 REFCLK_N
B1 VSSAPCIE D12 SUS_STAT# F12 AVDD
B10 STRP_DATA D13 TESTMODE F14 AVDDDI
B11 DAC_VSYNC D14 PLLVDD18 F15 RESERVED
B12 PLLVSS D15 VSSLT F17 RESERVED
B13 VSSLTP18 D16 TXCLK_UP F18 GREEN#

B14 VDDLT33 D17 TXCLK_UN F19 BLUE#

B15 VDDLT18 D18 TXOUT_U3P F2 GFX_TX6N
B16 TXCLK_LP D19 TXOUT_U3N F20 VDDHTRX
B17 TXOUT_U1N D2 GFX_TX3N F21 HT_TXCADS8P
B18 TXOUT_UOP D20 TXOUT_U2P F22 HT_TXCAD3N
B19 TXOUT_L3N D21 TXOUT_U2N F23 HT_TXCAD3P
B2 GFX_TX2N D22 VDDHTRX F24 HT_TXCAD2P
B20 TXOUT_L2P D23 VSSAHT F25 HT_TXCAD2N
B21 TXOUT_LIN D24 HT_TXCADOP F3 GFX_TX5N
B22 TXOUT_LON D25 HT_TXCADON F4 GFX_TX5P
B23 VDDHTRX D3 VSSAPCIE F5 GFX_RX3N
B24 HT_TXCALP D4 GFX_RX0P F6 VDDPCIE
B25 HT_TXCALN D5 VSSAPCIE F7 GPIO2

B3 GFX_RX1N D6 VDDPCIE F8 DAC_SCL

B4 GFX_TX1N D7 VDDA18PCIEPLL F9 VDD18

B5 GFX_TXON D8 SYSRESET# Gl VSSAPCIE
B6 VDDPCIE D9 TMDS_HPD Gl1 RESERVED
B7 DDC_CLK1/AUX1P El GFX_TX4N G12 GPIO4

B8 DDC_DATAO/AUXON El1 REFCLK_P G14 DAC_RSET
B9 12C_CLK E12 AVDD G15 AVSSDI

C1 GFX_RX2N E14 VSS G17 RED#

C10 LDTSTOP# E15 VSS G18 RED

C12 ALLOW_LDTSTOP E17 RESERVED G19 VDDHTRX
Cl4 VSSLT E18 GREEN G2 VSSAPCIE
Cl6 VSSLT E19 BLUE G20 HT_TXCAD9P
Cc18 VSSLT E2 GFX_TX4P G21 HT_TXCADS8N
Cc2 GFX_RX2P E20 VSSLT G22 VSSAHT

C20 VSSLT E21 VDDHTRX G24 VSSAHT

C22 VSSLT E22 VSSAHT G25 VSSAHT

Cc23 HT_RXCALP E24 HT_TXCAD1P G4 VSSAPCIE
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Ball Ref | Pin Name Ball Ref | Pin Name Ball Ref | Pin Name

G5 GFX_RX4P J5 GFX_RX6N M10 VDDA18PCIE

G6 GFX_RX4N J6 GFX_RX6P M11 VSS

G7 VDDPCIE J7 GFX_RX7P M12 vDDC

G8 VSS J8 GFX_RX7N M13 vDDC

G9 VDD18 J9 VDDPCIE M14 VSS

H1 GFX_TX8P K1 GFX_TX11P M15 VvDDC

H11 VDD33 K10 VDDA18PCIE M16 VDDHT

H12 VvDD33 K11 VSS M17 VDDHTTX

H14 AVSSQ K12 vDDC M18 HT_TXCAD15N

H15 AVDDQ K14 VSS M19 HT_TXCAD13P

H17 VDDA18HTPLL K15 VvDDC M2 GFX_TX13N

H18 VDDHTRX K16 VDDHT M20 VSSAHT

H19 VSSAHT K17 HT_TXCAD11N M21 HT_TXCAD14P

H2 GFX_TX8N K2 GFX_TX11N M22 HT_RXCTLOP

H20 VSSAHT K22 HT_TXCAD7N M23 HT_RXCTLON

H21 HT_TXCAD9N K23 HT_TXCAD7P M24 HT_TXCTLOP

H22 HT_TXCAD4N K24 HT_TXCAD6P M25 HT_TXCTLON

H23 HT_TXCAD4P K25 HT_TXCADS6N M3 GFX_TX12N

H24 HT_TXCLKOP K3 GFX_TX10N M4 GFX_TX12P

H25 HT_TXCLKON K4 GFX_TX10P M5 GFX_RX11N

H3 GFX_TX7N K9 VDDPCIE M6 VSSAPCIE

H4 GFX_TX7P L1 VSSAPCIE M7 GFX_RX10N

H5 GFX_RX5P L10 VDDA18PCIE M8 GFX_RX9P

H6 GFX_RX5N L11 VDDC M9 VDDPCIE

H7 VSSAPCIE L12 VSS N1 GFX_TX14N

H8 VDDPCIE L14 vDDC N12 vDDC

H9 VDDA18PCIE L15 VSS N13 VSS

J1 GFX_TX9N L16 VDDHT N14 VvDDC

J10 VDDA18PCIE L17 VSSAHT N2 GFX_TX14P

Jn vDDC L18 HT_TXCAD13N N22 VSSAHT

J12 VSS L19 HT_TXCAD12P N24 HT_RXCAD7P

J14 vDDC L2 VSSAPCIE N25 HT_RXCAD7N

J15 VSS L20 HT_TXCLKIN N4 VSSAPCIE

J16 VDDC L21 HT_TXCLK1P P1 GFX_TX15P

J17 VDDHT L22 VSSAHT P10 VDDA18PCIE

J18 HT_TXCAD11P L24 VSSAHT P11 vDDC

J19 HT_TXCAD12N L25 VSSAHT P12 VSS

J2 GFX_TX9P L4 VSSAPCIE P13 VvDDC

J20 HT_TXCAD10P L5 GFX_RX8P P14 VDDC

J21 HT_TXCAD10N L6 GFX_RX8N P15 VSS

J22 VSSAHT L7 VSSAPCIE P16 VDDHT

J24 HT_TXCAD5N L8 GFX_RX9N P17 VDDHTTX

J25 HT_TXCAD5P L9 VDDPCIE P18 HT_TXCAD15P

J4 VSSAPCIE M1 GFX_TX13P P19 HT_TXCTL1P
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Ball Ref | Pin Name Ball Ref | Pin Name Ball Ref | Pin Name
P2 GFX_TX15N T2 GFX_REFCLKP V25 HT_RXCAD2P
P20 VSSAHT T22 HT_RXCLKOP V3 GPPSB_REFCLKN
P21 HT_TXCAD14N T23 HT_RXCLKON V4 GPPSB_REFCLKP
P22 HT_RXCAD5P T24 HT_RXCADA4N V5 GPP_RX3P
P23 HT_RXCADS5SN T25 HT_RXCADA4P V6 VSSAPCIE
P24 HT_RXCADG6N T3 GFX_RX15N V7 VSSAPCIE
P25 HT_RXCAD6P T4 GFX_RX15P V8 VSSAPCIE
P3 GFX_RX14N T9 VDDPCIE V9 VDDPCIE
P4 GFX_RX14P Ul GPP_REFCLKP w1 VSSAPCIE
P5 GFX_RX11P u10 VDDA18PCIE W11 VSS
P6 VSSAPCIE U1l VSS W12 MEM_RAS#
P7 GFX_RX10P u12 VDDC w14 MEM_CKN
P8 GFX_RX12N ul4 VSS W15 VSS
P9 VDDPCIE uU15 VSS W17 MEM_DMO
R1 VSSAPCIE Ul6 VDDC w18 MEM_DQSON
R10 VDDA18PCIE ul7 VDDHTTX W19 VDDHTTX
R11 VSS u18 HT_RXCAD15N W2 VSSAPCIE
R12 VDDC u19 HT_RXCAD15P w20 HT_RXCAD12N
R14 VSS U2 GPP_REFCLKN w21 HT_RXCAD12P
R15 VDDC u20 HT_RXCAD14P W22 VSSAHT
R16 VDDHT u21 HT_RXCAD14N w24 VSSAHT
R17 VDDHTTX u22 VSSAHT W25 VSSAHT
R18 HT_TXCTLIN u24 HT_RXCAD3P W4 VSSAPCIE
R19 VSSAHT u25 HT_RXCAD3N W5 SB_RX3P
R2 VSSAPCIE u4 VSSAPCIE W6 GPP_RX3N
R20 HT_RXCTLIN us GPP_RX4P W7 VSSAPCIE
R21 HT_RXCTL1P U6 GPP_RX4N w8 VSSAPCIE
R22 VSSAHT u7 GPP_RX5N W9 VDDA18PCIE
R24 VSSAHT u8 GPP_RX5P Y1 GPP_TX3P
R25 VSSAHT u9 VDDPCIE Y11 VDD_MEM
R4 VSSAPCIE V1 GPP_TX5P Y12 MEM_CAS#
R5 GFX_RX13N V11 MEM_A2 Y14 MEM_A13
R6 GFX_RX13P V12 VSS Y15 MEM_DQ7
R7 VSSAPCIE V14 MEM_ODT Y17 MEM_DQSOP
R8 GFX_RX12P V15 MEM_CKP Y18 VSS
R9 VDDPCIE V17 MEM_DQ4 Y19 MEM_DQ3
T1 GFX_REFCLKN V18 VDDHTTX Y2 GPP_TX3N
T10 VDDA18PCIE V19 VSSAHT Y20 VDDHTTX
T11 VDDC V2 GPP_TX5N Y21 VSSAHT
T12 VSS V20 HT_RXCAD13N Y22 HT_RXCAD11P
T14 VDDC V21 HT_RXCAD13P Y23 HT_RXCAD11N
T15 VDDC V22 HT_RXCAD1P Y24 HT_RXCADON
T16 VDDHT V23 HT_RXCADI1N Y25 HT_RXCADOP
T17 VDDHTTX V24 HT_RXCAD2N Y3 GPP_TX4N
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Ball Ref | Pin Name

Y4 GPP_TX4P

Y5 SB_RX3N

Y6 VSSAPCIE

Y7 SB_RX1IN

Y8 SB_RXON

Y9 VDDA18PCIE
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A.2  RS880D Pin List Sorted by Pin Name
Table A-2 RS880D Pin List Sorted by Pin Name

Pin Name Ball Ref Pin Name Ball Ref Pin Name Ball Ref
ALLOW_LDTSTOP C12 GFX_RX4N G6 GFX_TX9N J1
AUX_CAL c8 GFX_RX4P G5 GFX_TX9P J2
AVDD E12 GFX_RX5N H6 GPIO2 F7
AVDD F12 GFX_RX5P H5 GPIO3 E9
AVDDDI F14 GFX_RX6N J5 GPIO4 G12
AVDDQ H15 GFX_RX6P J6 GPP_REFCLKN u2
AVSSDI G15 GFX_RX7N J8 GPP_REFCLKP Ul
AVSSQ H14 GFX_RX7P J7 GPP_RXON AD4
BLUE E19 GFX_RX8N L6 GPP_RXO0P AE3
BLUE# F19 GFX_RX8P L5 GPP_RX1N AD3
DAC_HSYNC All GFX_RX9N L8 GPP_RX1P AE2
DAC_RSET G14 GFX_RX9P M8 GPP_RX2N AD2
DAC_SCL E8 GFX_TXON B5 GPP_RX2P AD1
DAC_SDA ES GFX_TXO0P A5 GPP_RX3N W6
DAC_VSYNC B11 GFX_TX10N K3 GPP_RX3P V5
DDC_CLKO/AUXOP | A8 GFX_TX10P K4 GPP_RX4N u6
DDC_CLK1/AUX1P B7 GFX_TX11N K2 GPP_RX4P (5]
DDC_DATAO/AUXON | B8 GFEX_TX11P K1 GPP_RX5N u7
DDC_DATA1/AUXIN | A7 GFX_TX12N M3 GPP_RX5P us
GFX_REFCLKN T1 GFX_TX12P M4 GPP_TXON AC2
GFX_REFCLKP T2 GFX_TX13N M2 GPP_TXO0OP AC1
GFX_RXON Cc4 GFX_TX13P M1 GPP_TX1N AB3
GFX_RX0P D4 GFX_TX14N N1 GPP_TX1P AB4
GFX_RX10N M7 GFX_TX14P N2 GPP_TX2N AAL
GFX_RX10P P7 GFX_TX15N P2 GPP_TX2P AA2
GFX_RX11N M5 GFX_TX15P P1 GPP_TX3N Y2
GFX_RX11P P5 GFX_TX1N B4 GPP_TX3P Y1l
GFX_RX12N P8 GFEX_TX1P A4 GPP_TX4N Y3
GFX_RX12P RS GFX_TX2N B2 GPP_TX4P Y4
GFX_RX13N R5 GFX_TX2P C3 GPP_TX5N V2
GFX_RX13P R6 GFX_TX3N D2 GPP_TX5P V1
GFX_RX14N P3 GFX_TX3P D1 GPPSB_REFCLKN | V3
GFX_RX14P P4 GFX_TX4N E1l GPPSB_REFCLKP V4
GFX_RX15N T3 GFX_TX4P E2 GREEN E18
GFX_RX15P T4 GFX_TX5N F3 GREEN# F18
GFX_RX1N B3 GFX_TX5P F4 HPD D10
GFX_RX1P A3 GFX_TX6N F2 HT_REFCLKN c24
GFX_RX2N c1 GFX_TX6P F1 HT_REFCLKP C25
GFX_RX2P c2 GFX_TX7N H3 HT_RXCADON Y24
GFX_RX3N E5 GFX_TX7P H4 HT_RXCADOP Y25
GFX_RX3P E5 GFX_TX8N H2 HT_RXCAD10N AA25
GFX_TX8P H1 HT_RXCAD10P AA24
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Pin Name Ball Ref Pin Name Ball Ref Pin Name Ball Ref
HT_RXCAD11N Y23 HT_TXCAD12N J19 MEM_A10 AC16
HT_RXCAD11P Y22 HT_TXCAD12P L19 MEM_A11 AE13
HT_RXCAD12N W20 HT_TXCAD13N L18 MEM_A12 AC14
HT_RXCAD12P w21 HT_TXCAD13P M19 MEM_A13 Y14
HT_RXCAD13N V20 HT_TXCAD14N P21 MEM_A2 V11
HT_RXCAD13P V21 HT_TXCAD14P M21 MEM_A3 AE15
HT_RXCAD14N u21 HT_TXCAD15N M18 MEM_A4 AA12
HT_RXCAD14P u20 HT_TXCAD15P P18 MEM_AS5 AB16
HT_RXCAD15N ui8 HT_TXCADIN E25 MEM_A6 AB14
HT_RXCAD15P u19 HT_TXCAD1P E24 MEM_A7 AD14
HT_RXCADIN V23 HT_TXCAD2N F25 MEM_AS8 AD13
HT_RXCAD1P V22 HT_TXCAD2P F24 MEM_A9 AD15
HT_RXCAD2N V24 HT_TXCAD3N F22 MEM_BAO AD16
HT_RXCAD2P V25 HT_TXCAD3P F23 MEM_BA1 AE17
HT_RXCAD3N uz25 HT_TXCAD4N H22 MEM_BA2 AD17
HT_RXCAD3P uz24 HT_TXCAD4P H23 MEM_CAS# Y12
HT_RXCAD4N T24 HT_TXCAD5N J24 MEM_CKE AB18
HT_RXCAD4P T25 HT_TXCAD5P J25 MEM_CKN W14
HT_RXCADSN P23 HT_TXCADG6N K25 MEM_CKP V15
HT_RXCAD5P P22 HT_TXCADG6P K24 MEM_COMPN AD12
HT_RXCADG6N P24 HT_TXCAD7N K22 MEM_COMPP AE12
HT_RXCADG6P P25 HT_TXCAD7P K23 MEM_CS# AB13
HT_RXCAD7N N25 HT_TXCADS8N G21 MEM_DMO w17
HT_RXCAD7P N24 HT_TXCADS8P F21 MEM_DM1 AE19
HT_RXCADS8N AC25 HT_TXCADSN H21 MEM_DQO AA18
HT_RXCADS8P AC24 HT_TXCAD9P G20 MEM_DQ1 AA20
HT_RXCADSN AB24 HT_TXCALN B25 MEM_DQ10 AE22
HT_RXCAD9P AB25 HT_TXCALP B24 MEM_DQ11 AC18
HT_RXCALN A24 HT_TXCLKON H25 MEM_DQ12 AB20
HT_RXCALP c23 HT_TXCLKOP H24 MEM_DQ13 AD22
HT_RXCLKON T23 HT_TXCLK1N L20 MEM_DQ14 AC22
HT_RXCLKOP T22 HT_TXCLK1P L21 MEM_DQ15 AD21
HT_RXCLKIN AA22 HT_TXCTLON M25 MEM_DQ?2 AA19
HT_RXCLK1P AB23 HT_TXCTLOP M24 MEM_DQ3 Y19
HT_RXCTLON M23 HT_TXCTL1IN R18 MEM_DQ4 V17
HT_RXCTLOP M22 HT_TXCTL1P P19 MEM_DQ5 AAL17
HT_RXCTL1N R20 12C_CLK B9 MEM_DQ6 AA15
HT_RXCTL1P R21 12C_DATA A9 MEM_DQ7 Y15
HT_TXCADON D25 IOPLLVDD AE24 MEM_DQ8 AC20
HT_TXCADOP D24 IOPLLVDD18 AE23 MEM_DQ9 AD19
HT_TXCAD10N J21 IOPLLVSS AD23 MEM_DQSON w18
HT_TXCAD10P J20 LDTSTOP# C10 MEM_DQSOP Y17
HT_TXCAD11N K17 MEM_AO AB12 MEM_DQS1N AE21
HT_TXCAD11P Jis MEM_A1 AE16 MEM_DQS1P AD20
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Pin Name Ball Ref Pin Name Ball Ref Pin Name Ball Ref
MEM_ODT V14 TXCLK_UP D16 VDDA18PCIE Y9
MEM_RAS# w12 TXOUT_LON B22 VDDA18PCIEPLL D7
MEM_VREF AE18 TXOUT_LOP A22 VDDA18PCIEPLL E7
MEM_WE# AD18 TXOUT_LIN B21 VDDC J11
PCE_CALRN AB8 TXOUT_L1P A21 VDDC J14
PCE_CALRP AC8 TXOUT_L2N A20 VDDC J16
PLLVDD Al12 TXOUT_L2P B20 VDDC K12
PLLVDD18 D14 TXOUT_L3N B19 VDDC K15
PLLVSS B12 TXOUT_L3P A19 VDDC L11
POWERGOOD Al0 TXOUT_UON Al18 VDDC L14
RED G18 TXOUT_UOP B18 VDDC M12
RED# G17 TXOUT_UIN B17 VDDC M13
REFCLK_N F11 TXOUT_U1P Al7 VDDC M15
REFCLK_P E11 TXOUT_U2N D21 VDDC N12
RESERVED E17 TXOUT_U2P D20 VDDC N14
RESERVED F15 TXOUT_U3N D19 VDDC P11
RESERVED F17 TXOUT_U3P D18 VDDC P13
RESERVED Gl1 VDD_MEM AAl1l VDDC P14
SB_RXON Y8 VDD_MEM AB10 VDDC R12
SB_RXO0P AA8 VDD_MEM AC10 VDDC R15
SB_RX1N Y7 VDD_MEM AD10 VDDC Ti1
SB_RX1P AA7 VDD_MEM AE10 VDDC T14
SB_RX2N AA6 VDD_MEM Y11 VDDC T15
SB_RX2P AA5 VDD18 F9 VDDC U1z
SB_RX3N Y5 VDD18 G9 VDDC ui16
SB_RX3P W5 VDD18_MEM AD11 VDDHT J1i7
SB_TXON AE7 VDD18_MEM AE11l VDDHT K16
SB_TXO0P AD7 VDD33 H11 VDDHT L16
SB_TXIN AD6 VDD33 H12 VDDHT M16
SB_TX1P AE6 VDDA18HTPLL H17 VDDHT P16
SB_TX2N AC6 VDDA18PCIE AA9 VDDHT R16
SB_TX2P AB6 VDDA18PCIE AB9 VDDHT T16
SB_TX3N AES5 VDDA18PCIE AD9 VDDHTRX A23
SB_TX3P AD5 VDDA18PCIE AE9 VDDHTRX B23
STRP_DATA B10 VDDA18PCIE H9 VDDHTRX D22
SUS_STAT# D12 VDDA18PCIE J10 VDDHTRX E21
SYSRESET# D8 VDDA18PCIE K10 VDDHTRX F20
TESTMODE D13 VDDA18PCIE L10 VDDHTRX G19
THERMALDIODE_N | AD8 VDDA18PCIE M10 VDDHTRX H18
THERMALDIODE_P | AE8 VDDA18PCIE P10 VDDHTTX AA21
TMDS_HPD D9 VDDA18PCIE R10 VDDHTTX AB22
TXCLK_LN Al6 VDDA18PCIE T10 VDDHTTX AC23
TXCLK_LP B16 VDDA18PCIE u10 VDDHTTX AD24
TXCLK_UN D17 VDDA18PCIE W9 VDDHTTX AE25
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Pin Name Ball Ref Pin Name Ball Ref Pin Name Ball Ref
VDDHTTX M17 VSS J15 VSSAHT w24
VDDHTTX P17 VSS K11 VSSAHT W25
VDDHTTX R17 VSS K14 VSSAHT Y21
VDDHTTX T17 VSS L12 VSSAPCIE A2
VDDHTTX (Skivg VSS L15 VSSAPCIE AA4
VDDHTTX V18 VSS M11 VSSAPCIE AB1
VDDHTTX W19 VSS M14 VSSAPCIE AB2
VDDHTTX Y20 VSS N13 VSSAPCIE AB5
VDDLT18 Al5 VSS P12 VSSAPCIE AB7
VDDLT18 B15 VSS P15 VSSAPCIE AC3
VDDLT33 Al4 VSS R11 VSSAPCIE AC4
VDDLT33 B14 VSS R14 VSSAPCIE AE1
VDDLTP18 A13 VSS T12 VSSAPCIE AE4
VDDPCIE A6 VSS U1l VSSAPCIE B1
VDDPCIE B6 VSS ui4 VSSAPCIE D3
VDDPCIE C6 VSS ui1s5 VSSAPCIE D5
VDDPCIE D6 VSS V12 VSSAPCIE E4
VDDPCIE E6 VSS w11 VSSAPCIE Gl
VDDPCIE F6 VSS W15 VSSAPCIE G2
VDDPCIE G7 VSS Y18 VSSAPCIE G4
VDDPCIE H8 VSSAHT A25 VSSAPCIE H7
VDDPCIE J9 VSSAHT AD25 VSSAPCIE J4
VDDPCIE K9 VSSAHT D23 VSSAPCIE L1
VDDPCIE L9 VSSAHT E22 VSSAPCIE L2
VDDPCIE M9 VSSAHT G22 VSSAPCIE L4
VDDPCIE P9 VSSAHT G24 VSSAPCIE L7
VDDPCIE R9 VSSAHT G25 VSSAPCIE M6
VDDPCIE T9 VSSAHT H19 VSSAPCIE N4
VDDPCIE U9 VSSAHT H20 VSSAPCIE P6
VDDPCIE V9 VSSAHT J22 VSSAPCIE R1
VSS AAl4 VSSAHT L17 VSSAPCIE R2
VSS AB11 VSSAHT L22 VSSAPCIE R4
VSS AB15 VSSAHT L24 VSSAPCIE R7
VSS AB17 VSSAHT L25 VSSAPCIE U4
VSS AB19 VSSAHT M20 VSSAPCIE V6
VSS AB21 VSSAHT N22 VSSAPCIE V7
VSS AC12 VSSAHT P20 VSSAPCIE V8
VSS AE14 VSSAHT R19 VSSAPCIE w1
VSS AE20 VSSAHT R22 VSSAPCIE w2
VSS D11 VSSAHT R24 VSSAPCIE W4
VSS E14 VSSAHT R25 VSSAPCIE w7
VSS E15 VSSAHT u22 VSSAPCIE w8
VSS G8 VSSAHT V19 VSSAPCIE Y6
VSS Ji2 VSSAHT W22 VSSLT C14
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Pin Name Ball Ref
VSSLT C16
VSSLT c18
VSSLT C20
VSSLT c22
VSSLT D15
VSSLT E20
VSSLTP18 B13
© 2010 Advanced Micro Devices, Inc. 46135 AMD RS880D Databook 1.30

Proprietary A-11



AMDAI Pin Listings

This page is left blank intentionally.

46135 AMD RS880D Databook 1.30 © 2010 Advanced Micro Devices, Inc.
A-12 Proprietary



AMDA

Appendix B
Revision History

Rev. 1.30 (Nov 2010)
First release of the public version.
Changes from the last NDA release:

Updated Section 2.2.2, “DDR3 Memory Interface”: Clarified on features and limitations of the RS880D
memory controller.

Updated Table 3-2, “Side-Port Memory Interface”: Revised descriptions for MEM_DQS[1:0]P/N and
MEM_COMPP/N.

Updated Table 5-3, “DC Characteristics for DDC Signals (DDC Mode)”: Revised VILdc and VIHdc values and
removed VILac and VIHac values.
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