ZVIDIA.

Data Sheet

NVIDIA C51M
Mobile Integrated Graphics
Processor

NVIDIA CONFIDENTIAL
Prepared and Provided Under NDA

April 2005

DS-01793-001_vi1. ‘ o

PLATEORM PROCESSORS




Document Change History

Version | Date Responsible Reason for Change
1.0 04/04/05 | K, DV, JT, AS, Initial release.

MH, BH, DC, JR
1.1 04/11/05 KK, DV Minor edits

DS-01793-001_v1.1

04/11/05 NVIDIA CONFIDENTIAL



Table of Contents

1= = o = PPN ix
About this DOCUMENT ......ciiiiiiiiiii e e e [
Chapter 1. Introduction t0 the C5LM ... e 1
ProAUCE OVEIVIEW ...t e e e e e e e e e e e ees e e e e e e e e renn s e e e e eeennnnnnneeaaens 1
System and BIOCK Diagram .......cuuuiiiiiiiiiii s s e e e e s e e e eaan 2
Features and FUNCHIONS .......uuuei et e e e e e e e e e e n e e e 3
Primary HyperTransport Link (0 CPU)......ciiieriiiiiiiii s cenis s e ssns s e esis s senns s s snns s s ssnnanneees 3

PCI EXPress INEEIACE cuvvvuu e ieeeeeeeiie e eeee e e et re b e e e e e e e e er s e e e e e e e renrnn e eeeeas 3
DirectX 9.0c Shader Model 3.0 Graphics Processing Unit........cccooevuiieiiiiiiiinicninienieesenee e, 3
Programmable PUreVideo PrOCESSOK ......ccouiiiieeiiiiae e eeee e e e e e e e eee s e e ee e e e e 4
D1 0] =1 A o g o 1= PP 4
Video Mixing Rendered (VMR) Scaling Pipeline..........cooeuiiiiiiiiiiiiiiin e eae e e 4
Integrated Flat Panel Interface, Dual Channel LVDS MOdE .........cuciiiiiiiiiiiiiiiiiicre e eeaan 5
Integrated Flat Panel Interface, TMDS MOME........ccouieiemmmiuieie e ie i e eeee e e e eeees 5
Integrated DAC CRT MOGE ..cuuiiiuiiiiiie ettt s ae e e e e s e e e eaaas 5
Integrated DAC SD/HDTV ENcCoder MOAe......ciiiuniiiiiiiiiin ittt ee e e 5
Secondary HyperTranspOrt LINK .......ccuuiviiirriiisirrines e s sssns s sssnssssssn s s srsnssssssnnssssennns 5
Integrated CloCK SYNthESIZEr ...vuvuue e e eeeeeeees 6
System and Power Management........coiiu it 6
1N g T gt=Ta =T g T o | TS 6
Chapter 2. Signal DESCIIPTIONS . ...t e ea e een 7
L0001 o1 o) 3 1 8
Primary HyperTransport Interface to the CPU........ccocuiiiiii it eea s 9
Secondary HyperTransport INTerface ....c.ucviiiieiiiiiiiiiiiise i r s e rr e 10
PCI EXPress INTEIace ...oveeeeeeiei et e e e e e s e e e e e e e e e e e nnn e e e e e 12
Integrated Flat Panel Transmitter Dual Channel LVDS Mode......c..ccceeviiviiiiiieiiinin e, 14
Integrated Flat Panel Interface TMDS MOME.....c.c.uuuiiiiiiiiiiiii e 16
VideO DAC/TV QUL SIGNQIS ...cceverueiieiieeeieiiiiaes e e e e e eeerrs s e e e e s e e e s s e e e e e e e rrnnae e e e e e eeeernnnnnns 17
POWET SUPPIY ..ttt 18
1o o{ (PO 20
DS-01793-001_v1.1 ii

04/11/05 NVIDIA CONFIDENTIAL



RS AL N C IR 1 0= =T 21

N (ol Oo] T g T=Tol L1 = o = Lol PR 21
Chapter 3. CIOCK DOMAINS .....cuiiiiie ettt et eaes 23
1010l (1T« PRSP 23
Chapter 4. Power Sequencing and RESET ... .. ... 27
Power Sequencing and Reset Information.........cceuueein i iiii e 27
(01 g =T o) (=T T 1 g TR = U (=L 29
S o ot 1 I @0 o1 o =Tt u o) o =3P 29
RSy 1) = L= PRI 31
Chapter 6. Mechanical SpecCifiCations...........ooui i e 33
Chapter 7. AC/DC SPEeCITICALIONS ......ceui e e eaas 37
ADSOIULE RALINGS. .eevvtuiieieeeeieiiee e e e e e et e e s e e e e e e e e e s e e s e ee s e b n b e e e e e e e ennnnnnnnnns 37
Thermal OPEratioNS ... .cuui i e e e et s e s e e s e e e e e e e eaa s enans 38
DC Voltage CharaCteriStiCS. .. . ieeeeeeineniiae e e e eeeeeene s e e e e eeeree e e e e e e e erens e e e e e e eeennna e eeeeas 38

F YO @ g = To = T [P PPPT 39
INput Clock CharaCteriStiCS ....u.iiruiiiii it i e e s e e e eean 39

(O] ]10101 0@ [0 Yol Q01 =T =YL =] 1) ol 40
Interface CharaCteriStiCs ........ocieeeeiuii e e e e e e e e e e e e e e nn e e e e 41
HyYPerTranSpOrt INTEI aCE .. ... i eeeieeeiiisse e e e ee s e e e e e e e e e e e e e e e e e e e enrnnnnns 41

O B 0TI N =T =10l 44
INAUSEIY StaNAArdS ....ccvveiiieiie e s e s e e e s e e e e are 49
APPENdiX A. Ball LISTINGS .. en ettt et et e e e e e 51
APPENdIX B. BallOUT ... ... e 61
Ballout (TOP LEft VIEW) cuuu ittt s er e s s e r e s s e an e s s eann e e e ees 62
Ballout (TOp RIGE VIEW) ..cvuiiii ittt aaas 63
DS-01793-001_v1.1 iv

04/11/05 NVIDIA CONFIDENTIAL



List of Figures

Figure 1. System and Block Diagram .........cooeeeriuiiiniie e e 2
Figure 2. Simple Clock BlOCK Diagram........c.veeuuiiiiuiieiiiieiiie s e e e s s e e e e ea e eean 23
Figure 3. C51M POWeEr SEQUENCING ..evuiiuiiiiiiiieiieereesees s et s s s s e s e e s s e aseansennsennsens 27
Figure 4. HyperTransport Link SEQUENCING........ccuurruiiiiiieeeeeriiies e e e eeeereen s eeeeeeenenanes 28
Figure 5. PBGA Package DraWing.......ciieuuiieiuiiiiiiieiiie st s sss s e s s ese s s s s s es s esaesesnnssennans 34
Figure 6. (©/0eTe/ Q1 I ]1aTe DI T=Te =1 [ S 40
Figure 7. HyperTransport Bus TDIFF ... 41
Figure 8. HyperTransport BUS TCAD.....c..uiiiiiuriiiiieneierens s srin s rsns s san s s rsna s s nannn s 42
Figure 9. HyperTransport Bus TSU and THD .....c..iviiiiiiiiiiiin e e ere e e e eaa e 42
Figure 10. Minimum TX Eye Timing and Voltage Compliance.............ccoeviemminiiininneeeeeennnes 46
Figure 11. Minimum RX Eye Timing and Voltage ComplianCe...........cccoeevreevrnninnineeeeeeennnnns 49
DS-01793-001_v1.1 v
04/11/05 NVIDIA CONFIDENTIAL



List of Tables

Table 1. SigNal TYPE COUES. ... oiiieieeeieie e e e et e e e e e e e e e e e s e e re e s e s e e e e ernrnaeeeaaeennnes 8
Table 2. Primary HyperTransport Interface Signals to the CPU...........ccceiiiiiiiiiiiiic e, 9
Table 3. Secondary HyperTransport Interface Signals ......cccoovviiiiiiiiininie e, 10
Table 4. PCI Express x16 Interface Signals.........ccevueruiiiiiieiieeeiiiies e eeeeeens e e e e 12
Table 5. PCI Expressl x1 Interface SignalS.......ccceiieueiiiuiiiiiiiiiin e 12
Table 6. PCI Express2 x1 Interface SignalS.......c.ceieuiiiiiiiiiiiiiic e 13
Table 7. PCI Express Interface SignalsS........cooveeeieimmmeiiei e cecerie e et e e e s 13
Table 8. Integrated Dual Channel LVDS Transmitter Interface .......ccooevviveviiiiiiiiniiniccnnnnnnns 14
Table 9. 18-Bit Single-Pixel Mode, Unbalanced ..........c.coocuiiiiiiiiiiiiiiiin e ens 14
Table 10.  24-Bit Single-Pixel Mode, UnNbalanced .........cco.eeiiiiiiiiieiiiiee e e 15
Table 11.  18-Bit Dual-Pixel Mode, Unbalanced...........ccceiiiiiiiiiiiiiiiiiccccicn e 15
Table 12.  24-Bit Dual-Pixel Mode, Unbalanced.........ccccoviiiiiiiiiiiiiiiii e ea e 16
Table 13. Integrated Dual Channel TMDS INterface ......cuuvviiuiiiiiiniiiiiiiiin e 16
Table 14.  Video DAC/TV OUL SIGNAIS .....oeeeiiiiiiiiiee e e e e e ennn e e e eeenens 17
Table 15.  Power Supply INterface......c.oiiiuiiiiiie e 18
Table 16.  ClOCK SIgNalS ....ccuniiii i e aaas 20
Table 17.  TEST Interface Signals ........ccooeiiimmimii e e e e e e e eeeeeeens 21
Table 18. No Connect Interface Signals ......c..uuueiiiiiiiiiiiiiie e e eeeeees 21
Table 19.  CloCK SIgNalS ....ccuiiiiiiii e 24
Table 20.  SigNal CONNECHIONS .....iivuiiiii i e e ra s e aaaas 29
Table 21, SIgNal STAtES. ... iiiii et e aarerrne 31
Table 22. PBGA Package DIimMENSIONS......cuuiiiuieiiiiiiiiesesinserisssse s s s ssnsessssssassesnsssnssnnnns 33
Table 23.  AbSOIULE RALINGS .. ccvuiiiii i e 37
Table 24.  Maximum Power DisSSiPation.........ciiiirriiiiiiiii s err s e rr e e nrn s 37
Table 25. Thermal Operating TeMPEratUre ..........oovvieiieiriieiie e e e er e e e eeeeees 38
Table 26.  Voltage CharacteriStiCs ......cuuiiiiiiiiii i 38
Table 27.  AC Input Clock CharacteristiCS......uiiiirruiiiiiiriiir s errs e e rr e 39
Table 28.  AC Output Clock CharaCteriStiCS. . .uuuuuuiiiiiiieiriiiias e e e eecrreree e e e e e ereeerar e eeeeeeees 40
Table 29.  HyperTranSPOrt BUS ........iiiuiiiiiiiiii e e s s e e e s e e e eaaes 43
Table 30. Differential Transmitter (TX) Output Specifications.........cccovveiiiiiiiinie e, 44
Table 31. Differential Receiver (RX) Output Specifications ..........cccceviviiiriiiiiciiii e, 47
DS-01793-001_v1.1 vi
04/11/05 NVIDIA CONFIDENTIAL



Table 32.  Ball Listing by Package Ball ..........ccuiiiiiiiiiiiiii e e 51
Table 33.  Ball Listing by Signal Name .......ccoeumeeiiiie e e e e e 56

DS-01793-001_v1.1 vii
04/11/05 NVIDIA CONFIDENTIAL



This page is blank.

DS-01793-001_v1.1 viii
04/11/05 NVIDIA CONFIDENTIAL



Preface

About this Document

This document is targeted to motherboard designers and is intended to provide
them with the information necessary to design an NVIDIA® C51M motherboard. It
contains a features list, signal description, signal states, power sequencing and
RESET information, package information, AC/DC specifications, and the ball map.
The information contained in this data sheet is preliminary and subject to change.
Please contact your local NVIDIA Sales representative for the latest information.
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Chapter 1.
Introduction to the C51M

The NVIDIA® C51M is the notebook industry’s first solution for providing
enthusiast-class graphics features, a dedicated video processor with integrated dual
channel LVDS or dual channel TMDS and HDTV encodets, and power
management features within the budget of every notebook and slim form factor
desktop consumer. Paired with either an AMD- Turion 64, Mobile Athlon
64, or Sempron CPU and an MCP51 media communications processor all the key
features needed for computing, displaying, storing, and communicating information
come together in notebooks and slim form factor desktops using the C51M.

Product Overview

DS-01793-001_v1.1
04/11/05

The NVIDIA C51M includes the following features:
Integrated Programmable Shader model 3.0 DirectX 9 graphics processor

Shader model 3.0 vertex processor
Shader model 3.0 pixel processor
CineFX 3.0
Intellisample AA
Programmable NVIDIA® PureVideo™ processor

Integrated dual channel LVDS interface for notebook LCD panels or integrated
dual channel TMDS interface for DVI monitors

Integrated high definition TV encoder

Integrated 300 MHz DAC for external desktop displays

Primary HyperTransport link up to 800 MHz to the CPU

Secondary HyperTransport link up to 800 MHz -
PCI Express 16 lane link interface for external graphics processors

Dual PCI Express single lane link interface with dedicated controller for
ExpressCard and other peripherals

Active power management
Programmable clock synthesizer
25 mm X 25 mm, 1.0 mm ball pitch PBGA

NVIDIA CONFIDENTIAL
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NVIDIA C51M Data Sheet

PROPRIETARY INFORMATION

Introduction

Based on the award winning NVIDIA nForce4 and the GeForce 6 series of
processors, the C51M represents the next level of integration by combining a
graphics processor in a small, low power, space efficient package ideal for desktops

and thin light notebooks.

System and Block Diagram

HyperTransport Link @ 800 MHz

oy

Y

HyperTransport Active Power Integrated
Secondary Port Management Clock Synthesizer
Interface

Ty

HyperTransport Link @ 800 MHz

Figure 1.  System and Block Diagram
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NVIDIA C51M Data Sheet Introduction
PROPRIETARY INFORMATION

Features and Functions

Primary HyperTransport Link (to CPU)

High-speed, differential, low voltage interface

Communication with the AMD (I SRGIOI Turion 64, Mobile Athlon 64, or
Sempron CPUs

X8 and X16 upstream and X8 and X16 downstream data paths
Up to 800 MHz, for a total bandwidth of up to 6.4 GT/s
Supports coherent and non-coherent data types

Supports isochronous and non-isochronous data channels
Supportts real-time link reconnect/disconnect

Clock spread spectrum capability

PCI Express Interface

Three separate PCI Express controllers with 18 total lanes, configured as one
x16 and two X1 PCI Express lanes

Each controller can support isochronous data

WAKE# function is supported for power management

2.5 GHz supportt, for a total bandwidth of 2.5 Gb/s per direction per lane
Clock spread spectrum capability

DirectX 9.0c Shader Model 3.0 Graphics Processing Unit

CineFX 3.0 Shading Architecture

Vertex Shaders

< Supports Microsoft DirectX 9.0 Vertex Shader 3.0
< Displacement mapping

< Geometry instancing

< Infinite length vertex programs

Pixel Shaders

> Supports DirectX 9.0 Pixel Shader 3.0

Full pixel branching support

Supports Multiple Render Targets (MRTSs)

» Infinite length pixel programs

GeForce6-Class Texture Engine

> Up to 16 textures per rendering pass

Supports 16-bit floating point format and 32-bit floating point format
Supports non-power of two textures

Supports sSRGB texture format for gamma textures
DirectX and S3TC texture compression

o
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PROPRIETARY INFORMATION

< Full 128-bit studio-quality floating point precision through the entire
rendering pipeline with native hardware support for 32bpp, 64bpp, and
128bpp rendering modes

Intellisample 3.0 Technology?2
Advanced 16X anisotropic filtering
Blistering-fast antialiasing and compression performance
New rotated-grid antialiasing removes jagged edges for incredible edge
quality
Supports advanced lossless compression algorithms for color, texture, and
z-data, at even higher resolutions and frame rates

Fast z-clear

NVIDIA® UltraShadow™ II technology; designed to enhance the
performance of shadow-intensive games, like id Software Doom 3

Advanced thermal management and thermal monitoring

Programmable PureVideo Processor

Sixteen-way VLIW SIMD vector processor
Separate scaling controller and coefficient generator
Fifty new dedicated video instructions

Up to 96 operations per clock

MPEG video decode

WMV9 decode acceleration

Advanced adaptive de-interlacing

High-quality video scaling and filtering

Hardware accelerated MPEG-2 decoding

Microsoft Video Mixing Renderer (VMR) supports multiple video windows
with full video quality and features in each window

Display Controller

Full NVIDIA® nView™ multi-display technology capability, with independent
display controllers for the CRT/TV and LVDS/TMDS interfaces

Each controller can drive same or different display contents to different
resolutions and refresh rates

Video Mixing Rendered (VMR) Scaling Pipeline

DS-01793-001_v1.1
04/11/05

Four-tap horizontal by five-tap vertical scaling

Arbitrary number of video streams can be scaled simultaneously, each with its
own scaling coefficients

Scaled output can be directed to ovetlay, display, or FB for compositing

NVIDIA CONFIDENTIAL
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PROPRIETARY INFORMATION

Integrated Flat Panel Interface, Dual Channel LVDS Mode

Up to SXGA resolution single channel support (135 MHz @ 75 Hz)
Four low voltage differential and high speed data channels
One low voltage and differential clock channel

Up to QXGA resolution dual channel support (266 MHz @ 60 Hz)
Eight low voltage differential and high speed data channels
Two low voltage and differential clock channels

Support for 18-bit and 24-bit notebook LCD panels

Clock spread spectrum capability

Integrated Flat Panel Interface, TMDS Mode

Up to UXGA resolution single channel support (165 MHz @ 60Hz)
Three low voltage, differential data channels at up to 1.65 Gb/s
One low voltage differential clock channel at up to 165 MHz

Up to 330 MHz dual channel support
Six low voltage differential data channels at up to 3.3 Gb/s
Two low voltage differential clock channel at up to 330 MHz

Integrated DAC CRT Mode

300 MHz RAMDAC for display resolutions up to and including 1920 x 1440 at
75 Hz

Individual RGB 10-bit DACs

Integrated DAC SD/HDTV Encoder Mode

Supports HD resolutions, 720p and 10801
RCA, S-video, component output support
Support for Japanese D connector

Requires 27.0 MHz crystal connected to C51M

Secondary HyperTransport Link

High-speed, differential, low voltage interface

X8 and X16 upstream and X8 and X16 downstream data paths
Up to 800 MHz operation

Supports coherent and non-coherent data types

Supports isochronous and non-isochronous data channels
Supportts real-time link reconnect/disconnect

Clock spread spectrum capability

DS-01793-001_v1.1 5
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PROPRIETARY INFORMATION

Integrated Clock Synthesizer

Generates all necessaty internal and external clock frequencies
Based on a single 25 MHz reference clock input from the MCP51
Generates clocks for HyperTransport link, PCI Express, AMD Opteron,
Turion 64, Mobile Athlon 64, or Sempron CPUs
Spread spectrum capable on the following clocks: CPU + upstream
HyperTransport link, PCI Express, and downstream HyperTransport link
clocks

Simplifies system design and motherboard layout

System and Power Management
Power Management

DS-01793-001_v1.1
04/11/05

Supports instantly available PC (IAPC), ACPI 2.0, and PCI PM 1.1
PME message support on PCI Express links

Active clock generator management

Active clock tree gating and PLL power-down

Integrated thermal sensor

Thermal event detection (alarm)

Power On Suspend (POS) or ACPI S1 support

Suspend to RAM (STR) or ACPI S3 support

Suspend to Disk (STD) or ACPI §4/S5 support

Supports CO, C1, C2, and C3 states

Supports HyperTransport link disconnect and STOP/REQ protocol
Supports FID/VID cycles for CPU P-state transition and AMD Cool’n’Quiet

NVIDIA CONFIDENTIAL



Chapter 2.
Signal Descriptions

This chapter contains the signal descriptions for the NVIDIA C51M. See Appendix
A for signal listings by ball location and signal name and Appendix B for the ballout.

This chapter contains the following information:

Conventions

Primary HyperTransport Interface to the CPU
Secondary HyperTransport Interface

PCI Express Interface

Integrated Dual Channel LVDS Transmitter Interface
Integrated Dual Channel TMDS Transmitter Interface
Video DAC Signals

Power Supply

Clocks

TEST/JTAG Interface

OO0 O0O00 00000

DS-01793-001_v1.1
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PROPRIETARY INFORMATION

Conventions

Following are the conventions used in describing the signals for the NVIDIA
C51M:

Signal Names

Signal names use a mnemonic to represent the function of the signal. Active low
single-ended signals are identified by a pound sign (#) after the signal name.
Active high signals do not have the pound sign (#) after the signal names.
Differential signals have _P (positive) or _N (complementary) suffixes to
indicate the polarity within the pair.

I/0 Type

The signal I/O type is represented as a code to indicate the operational
characteristics of the signal. Table 1 lists the I/O codes used in the signal
description tables.

Table 1. Signal Type Codes

Item Description
A Analog

DIFF I/O Differential input/output
DIFF IN Differential input
DIFF OUT | Differential output

I Input
I/0 Bidirectional input/output
(6] Output
oC Open collector output
oD Open drain output

P Power

Note: Signals can be part of more than one interface.

DS-01793-001_v1.1 8
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NVIDIA C51M Data Sheet

Signal Descriptions

PROPRIETARY INFORMATION

Primary HyperTransport Interface to the CPU

Table 2. Primary HyperTransport Interface Signals to the CPU

Signal

1/0

Definition

HT_CPU_REQ#

HyperTransport Link Request

This asynchronous signal indicates that an external master wishes to
send a transaction and the HyperTransport link should be reconnected.
This signal should be an input tied to a motherboard pull-up.

Please refer to the NVIDIA C51 and MCP51 Design Guide.

HT_CPU_RX_CLK[1:0]_P
HT_CPU_RX_CLK[1:0]_N

DIFF
IN

HyperTransport Link Differential Receive Clocks

These signals are the differential pairs used as the timing reference for
HT_CPU_RXD[15:0] and HT_CPU_RXCTL.
HT_CPU_RX_CLK1_P/HT_CPU_RX_CLK1_N is used for
HT_CPU_RXD[15:8] and
HT_CPU_RX_CLKO_P/HT_CPU_RX_CLKO_N is used for
HT_CPU_RXD[7:0] and HT_CPU_RXCTL.

When interfacing to a link width smaller than the full 16 bits, please refer
to the NVIDIA C51 and MCP51 Design Guide for more details.

HT_CPU_RXCTL_P
HT_CPU_RXCTL_N

DIFF

HyperTransport Link Differential Receive Control
Receive link control signal.

HT_CPU_RXD[15:0]_P
HT_CPU_RXD[15:0]_N

DIFF
IN

HyperTransport Link Differential Receive Data

These signals are the differential pairs used to receive the high-speed 16
bits of information from the upstream CPU.

The C51M supports HyperTransport link widths of 8 and 16 bits. When
interfacing to a link width smaller than the full 16-bits, please refer to
the MVIDIA C51 and MCP51 Design Guide for more details.

HT_CPU_STOP#

oD

HyperTransport Link Disconnect

This signal enables and disables the HyperTransport link during system
state transitions.

Please refer to the NVIDIA C51 and MCP51 Design Guide.

HT_CPU_TX_CLK[1:0]_P
HT_CPU_TX_CLK[1:0]_N

DIFF
OouT

HyperTransport Link Differential Transmit Clocks

These signals are the differential pairs used as the timing reference for
HT_CPU_TXD[15:0] and HT_CPU_TXCTL.
HT_CPU_TX_CLK1_P/HT_CPU_TX_CLK1_N is used for
HT_CPU_TXD[15:8] and
HT_CPU_TX_CLKO_P/HT_CPU_TX_CLKO_N is used for
HT_CPU_TXD[7:0] and HT_CPU_TXCTL.

These clock pairs are spread spectrum capable for EMI reduction.

When interfacing to a link width smaller than the full 16 bits, please
refer to the NVIDIA C51 and MCP51 Design Guide for more details.

HT_CPU_TXCTL_P
HT_CPU_TXCTL_N

DIFF
out

HyperTransport Link Differential Transmit Control
Transmit link control signal.

HT_CPU_TXD[15:0]_P
HT_CPU_TXD[15:0]_N

DIFF
out

HyperTransport Link Differential Transmit Data

These signals are the differential pairs used to transmit the high-speed
16 bits of information to the upstream CPU.

The C51M supports HyperTransport link widths of 8 and 16 bits. When
interfacing to a link width smaller than the full 16-bits, please refer to
the VVIDIA C51 and MCP51 Design Guide for more details.

DS-01793-001_v1.1
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NVIDIA C51M Data Sheet

Signal Descriptions

PROPRIETARY INFORMATION

Signal

1/0

Definition

HT_CPU_PWRGD

oD

CPU Power OK

This signal is the Power Good/Cold Reset control for the upstream
HyperTransport device. Typically this connects to an AMD Opteron,
Turion 64, Mobile Athlon 64, or Sempron CPU.

Please refer to the NVIDIA C51 and MCP51 Design Guide.

HT_CPU_RST#

oD

CPU Reset

This signal is the warm reset signal control for the upstream
HyperTransport device. Typically this connects to an AMD Opteron,
Turion 64, Mobile Athlon 64, or Sempron CPU.

Please refer to the NVIDIA C51 and MCP51 Design Guide.

HT_CPU_CAL_1P2V

HyperTransport Calibration
Used for HyperTransport link interface pads calibration.
Please refer to the NVIDIA C51 and MCP51 Design Guide.

HT_CPU_CAL_GND

HyperTransport Calibration
Used for HyperTransport link interface pads calibration.
Please refer to the MVIDIA C51 and MCP51 Design Guide.

Secondary HyperTransport Interface

Table 3. Secondary HyperTransport Interface Signals

Signal

170

Definition

HT_MCP_REQ#:

oD

HyperTransport Link Request

This asynchronous signal indicates that a master, internal to the C51M,
wishes to send a transaction and the HyperTransport link should be
reconnected. C51M asserts this signal when its Primary or Secondary
links have a transaction pending irrespective of the current link state.

Please refer to the MVIDIA C51 and MCP51 Design Guide.

HT_MCP_RX_CLK[1:0]_P
HT_MCP_RX_CLK[1:0]_N

DIFF
IN

HyperTransport Link Differential Receive Clocks

These signals are the differential pairs used as the timing reference for
HT_MCP_RXD[15:0] and HT_MCP_RXCTL.
HT_MCP_RX_CLK1_P/HT_MCP_RX_CLK1 N is used for
HT_MCP_RXD[15:8] and
HT_MCP_RX_CLKO_P/HT_MCP_RX_CLKO_N is used for
HT_MCP_RXD[7:0] and HT_MCP_RXCTL.

When interfacing to a link width smaller than the full 16 bits, please
refer to the NVIDIA C51 and MCP51 Design Guide.

HT_MCP_RXCTL_P
HT_MCP_RXCTL_N

DIFF
IN

HyperTransport Link Differential Receive Control
Receive link control signal.

HT_MCP_RXD[15:0]_P
HT_MCP_RXD[15:0]_N

DIFF
IN

HyperTransport Link Differential Receive Data

These signals are the differential pairs used to receive the high-speed 16
bits of information from the downstream MCP51.

The C51M supports HyperTransport link widths of 8 and 16 bits. When
interfacing to a link width smaller than the full 16-bits, please refer to
the NVVIDIA C51 and MCP51 Design Guide.
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NVIDIA C51M Data Sheet

Signal Descriptions

PROPRIETARY INFORMATION

Signal

1/0

Definition

HT_MCP_STOP#:

HyperTransport Link Disconnect

This signal enables and disables the HyperTransport link during system
state transitions.

Please refer to the MVIDIA C51 and MCP51 Design Guide.

HT_MCP_TX_CLK[1:0]_P
HT_MCP_TX_CLK[1:0]_N

DIFF
out

HyperTransport Link Differential Transmit Clocks

These signals are the differential pairs used as the timing reference for
HT_MCP_TXD[15:0] and HT_MCP_TXCTL.
HT_MCP_TX_CLK1_P/HT_MCP_TX_CLK1_Nis used for
HT_MCP_TXD[15:8] and
HT_MCP_TX_CLKO_P/HT_MCP_TX_CLKO_N is used for
HT_MCP_TXD[7:0] and HT_MCP_TXCTL.

These clock pairs are capable of tracking a spread spectrum input
reference for EMI reduction.

When interfacing to a link width smaller than the full 16 bits, please
refer to the NVIDIA C51 and MCP51 Design Guide.

HT_MCP_TXCTL_P
HT_MCP_TXCTL_N

DIFF
out

HyperTransport Link Differential Transmit Control
Transmit link control signal.

HT_MCP_TXD[15:0]_P
HT_MCP_TXD[15:0]_N

DIFF
out

HyperTransport Link Differential Transmit Data

These signals are the differential pairs used to transmit the high-speed
16 bits of information to the downstream HyperTransport device.

The C51M supports HyperTransport link widths of 8 and 16 bits. When
interfacing to a link width smaller than the full 16-bits, please refer to
the MVIDIA C51 and MCP51 Design Guide.

HT_MCP_PWRGD

MCP Power OK

This signal is the Power Good/Cold Reset control for the upstream
HyperTransport device. Typically this connects to the C51M.

Please refer to the MVIDIA C51 and MCP51 Design Guide.

HT_MCP_RESET#

MCP Reset

This signal is the warm reset signal control for the upstream
HyperTransport device. Typically this connects to the MCP51.

Please refer to the NVIDIA C51 and MCP51 Design Guide.

HT_MCP_CAL_1P2V

HyperTransport Calibration
Used for HyperTransport Link interface pads calibration.
Please refer to the NVIDIA C51 and MCP51 Design Guide.

HT_MCP_CAL_GND

HyperTransport Calibration
Used for HyperTransport Link interface pads calibration.
Please refer to the NVIDIA C51 and MCP51 Design Guide.

DS-01793-001_v1.1
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NVIDIA C51M Data Sheet

Signal Descriptions

PROPRIETARY INFORMATION

PCI Express Interface

Table 4. PCI Express x16 Interface Signals

Signal 1/0 | Definition

PEO_PRSNT# I PCI Express x 16 Presence Detect
This signal is the presence/hot plug presence detect of a device on the
x16 PCI Express link.

PEO_REFCLK_P DIFF PCI Express x16 Reference Clock

PEO_REFCLK_N OUT | These signals are the 100 MHz differential reference clock pair for the
%16 PCI Express link.

PEO_RX[15:0]_P DIFF PCI Express x16 Receive Data

PEO_RX[15:0]_N IN These signals are the x16 differential receive data pairs of the PCI
Express link.

PEO_TX[15:0]_P DIFF PCI Express x16 Transmit Data

PEO_TX[15:0]_N out These signals are the x16 differential transmit data pairs of the PCI
Express link.

Table 5. PCI Express1 x1 Interface Signals

Signal 1/0 | Definition

PE1_CLKREQ# I PCI Express x1 Reference Clock Request
This signal is used by a PCI Express device to indicate it needs the
PE1_REFCLK_P and PE1_REFCLK_N to actively drive the 100 MHz
reference clock.

PE1_PRSNT# I PCI Express x1 Presence Detect
This signal is the hot plug presence detect of a device on a x1 PCI
Express link.

PE1_REFCLK_P DIFF PCI Express x1 Reference Clock

PE1_REFCLK_N OUT | These signals are the 100 MHz differential reference clock pair for the
first x1 PCI Express link.

PE1_RX_P DIFF PCI Express x1 Receive Data

PE1_RX_N IN These signals are the x1 differential receive data pair of the first x1 PCI
Express link.

PE1_TX_P DIFF PCI Express x1 Transmit Data

PE1_TX_N ouT These signals are the x1 differential transmit data pair of the first x1
PCI Express link.

DS-01793-001_v1.1
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NVIDIA C51M Data Sheet Signal Descriptions

PROPRIETARY INFORMATION

Table 6. PCI Express2 x1 Interface Signals

Signal 1/0 | Definition

PE2_CLKREQ# I PCI Express x1 Reference Clock Request

This signal is used by a PCI Express device to indicate it needs the
PE2_REFCLK_P and PE2_REFCLK_N to actively drive the 100 MHz
reference clock.

PE2_PRSNT# I PCI Express x1 Presence Detect
This signal is the hot plug presence detect of a device on a x1 PCI
Express link.

PE2_REFCLK_P DIFF PCI Express x1 Reference Clock

PE2_REFCLK_N OUT | These signals are the 100 MHz differential reference clock pair for the
second x1 PCI Express link.

PE2_RX_P DIFF PCI Express x1 Receive Data

PE2_RX_N IN These signals are the x1 differential receive data pair of the second x1
PCI Express link.

PE2_TX_ P DIFF PCI Express x1 Transmit Data

PE2_TX_N out These signals are the x1 differential transmit data pair of the second x1

PCI Express link.

Table 7. PCI Express Interface Signals

Signal 1/0 | Definition
PE_RESET# I PCI Express Reset
This signal is used Reset PCI Express links.
PE_CTERM_GND A PCI Express Termination
Please refer to the NVIDIA C51 and MCP51 Design Guide.
PE_REFCLKIN_N DIFF PCI Express Reference Clock Input
PE_REFCLKIN_P IN These signals are the 100 MHz differential reference clock pair input for
the PCI Express link.
PE_TSTCLK_N DIFF PCI Express Test Clock Output
PE_TXTCLK_P OUT | These signals are the differential test clock pair of the PCI Express link.
DS-01793-001_v1.1 13
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PROPRIETARY INFORMATION

Integrated Flat Panel Transmitter Dual
Channel LVDS Mode

In LVDS mode, the +2.5V_IFPA and +2.5V_IFPB can be cither +2.5V or +3.3V.

Table 8. Integrated Dual Channel LVDS Transmitter Interface
Signal 1/0 | Description
IFPAB_RSET A Reference Current
Produces a reference current through an external resistor.
Refer to the NVIDIA C51 and MCP51 Design Guide for the appropriate
value and tolerance.
IFPA_TXD[3:0]_P DIFF LVDS Low-Voltage Differential Single Channel Data
IFPA_TXD[3:0]_N ouT Low voltage differential and high speed single channel data outputs.
IFPA_TXC_P DIFF LVDS Low-Voltage Differential Clock for IFPA_TXD[3:0]
IFPA_TXC_N ouT Low voltage differential single channel output clock used for
IPFA_TXD[3:0].
IFPB_TXD[7:4]_P DIFF LVDS Low-Voltage Differential Dual Channel Data
IFPB_TXD[7:4]_N ouT Low voltage differential and high speed dual channel data outputs.
IFPB_TXC_P DIFF LVDS Low-Voltage Differential Clock for IFPB_TXD[7:4]
IFPB_TXC_N ouT Low voltage differential dual channel output clock used for
IFPB_TXD[7:4].

Note: The DDC and panel sequencing interface for the integrated GPU flat panel interface are connected to the MCP51 component.

DS-01793-001_v1.1

04/11/05

The integrated LVDS channel supports LVDS/OpenL.DI-compliant LCD panels. It
supports 18-bit or 24-bit, single-pixel or dual-pixel mode panels, either balanced or
unbalanced. Single channel panels use only IFPA signals while dual channel LVDS
panels use both IFPA and IFPB signals

Table 9 and Table 10 detail how the video data are mapped to the LVDS channel
signals in “unbalanced” mode. Table 11 and Table 12 detail how the video data are
mapped to the LVDS channel signals in “balanced” mode.

For more details, refer to the Openl.DI Specification published by National
Semiconductor.

Note: Tables 9 through 12 assume Channel A is used to drive the LCD panel in
single-pixel mode.

Table 9. 18-Bit Single-Pixel Mode, Unbalanced

Bit Bit Bit Bit Bit Bit Bit
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Signal Descriptions

timeO timel time2 time3 time4 time5 | time6
IFPA_TXDO GO R5 R4 R3 R2 R1 RO
IFPA_TXD1 B1 BO G5 G4 G3 G2 Gl
IFPA_TXD2 DE VSYNC HSYNC B5 B4 B3 B2
IFPA_TXD3
Table 10.  24-Bit Single-Pixel Mode, Unbalanced
Bit Bit Bit Bit Bit Bit Bit
timeO timel time2 time3 time4 time5 | time6
IFPA_TXDO GO R5 R4 R3 R2 R1 RO
IFPA_TXD1 B1 BO G5 G4 G3 G2 G1
IFPA_TXD2 DE VSYNC HSYNC B5 B4 B3 B2
IFPA_TXD3 Reserved B7 B6 G7 G6 R7 R6
Table 11.  18-Bit Dual-Pixel Mode, Unbalanced
Bit Bit Bit Bit Bit Bit Bit
timeO timel time2 time3 time4 | time5 | time6
IFPA_TXDO GUO RUS RU4 RU3 RU2 RU1 RUO
IFPA_TXD1 BU1 BUO GU5 GU4 GU3 GU2 GU1
IFPA_TXD2 DE VSYNC HSYNC BUS BU4 BU3 BU2
IFPA_TXD3
IFPB_TXD4 GLO RL5 RL4 RL3 RL2 RL1 RLO
IFPB_TXD5 BL1 BLO GL5 GL4 GL3 GL2 GL1
IFPB_TXD6 Reserved CNTLE CNTLE BL5 BL4 BL3 BL2
IFPB_TXD7
15
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Table 12.  24-Bit Dual-Pixel Mode, Unbalanced
Bit Bit Bit Bit Bit Bit Bit

timeO timel time2 time3 time4 time5 | time6
IFPA_TXDO GUO RU5 RU4 RU3 RU2 RU1 RUO
IFPA_TXD1 BU1 BUO GU5 GU4 GU3 GU2 GU1
IFPA_TXD2 DE VSYNC HSYNC BUS BU4 BU3 BU2
IFPA_TXD3 Reserved BU7 BU6 GU7 GU6 BU7 BU6
IFPB_TXD4 GLO RL5 RL4 RL3 RL2 RL1 RLO
IFPB_TXD5 BL1 BLO GL5 GL4 GL3 GL2 GL1
IFPB_TXD6 Reserved CNTLE CNTLE BL5 BL4 BL3 BL2
IFPB_TXD7 Reserved BL7 BL6 GL7 GL6 RL7 RL6

Integrated Flat Panel Interface TMDS Mode

In TMDS mode, the +2.5V_IFPA and +2.5V_IFPB must be +3.3v. If TMDS is not
used, then it can be either +2.5V or +3.3V.

Table 13. Integrated Dual Channel TMDS Interface

Signal 1/0 | Description

IFPAB_RSET A TMDS Low Voltage Output Swing Current Reference
This resistor sets the current reference for the output
differential voltage swing level on the 6 data channels and 2
clock channel.
Please refer to the NVIDIA C51G and MCP51 Design Guide for further
information.

IFPA_TXD[2:0]_P DIFF Single Channel TMDS Output Data Channel [2:0]

IFPA_TXD[2:0]_N ouT These signals are the 3 low voltage, differential, high speed output data
signals for single channel TMDS or the first 3 channels in a dual channel
TMDS configuration.

IFPA_TXC_P DIFF | Single channel TMDS Output Clock Channel

IFPA_TXC_N ouT This signal is the low voltage differential clock channel output signal for
signal channel TMDS or the first clock channel in a dual channel TMDS
configuration.

IFPB_TXD[6:4]_P DIFF Dual Channel TMDS Output Data Channel [2:0]

IFPB_TXD[6:4]_N ouT These signals are the second 3 low voltage, differential, high
speed output data signals in a dual channel TMDS
configuration.

IFPB_TXC_P DIFF Dual channel TMDS Output Clock Channel

IFPB_TXC_N OUT | This signal is the second low voltage differential clock channel
output signal in a dual channel TMDS configuration.

Note: The DDC and panel sequencing interface for the integrated GPU flat panel interface are connected to the MCP51 component.

DS-01793-001_v1.1
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NVIDIA C51M Data Sheet

Signal Descriptions

PROPRIETARY INFORMATION

Video DAC/TV Out Signals

Table 14.  Video DAC/TV Out Signals

Signal

170

Description

DAC_RED
DAC_GREEN
DAC_BLUE

Chrominance (DAC_RED)
Luminance (DAC_GREEN)
Composite (DAC_BLUE)

Pr (DAC_RED)
Y (DAC_GREEN)
Pb (DAC_BLUE)

Red, Green, and Blue Outputs

These signals are the RGB display monitor outputs. Software configures
these signals to drive either a doubly terminated or singly terminated
75-ohm load.

TV Chrominance, Luminance, and Composite Outputs
These signals are also the S-video analog chrominance and luminance
outputs, as well as the standard composite output.

HDTV Component Outputs
These signals are also the HDTV component outputs.

The above TV out signal mapping is the default but is fully
programmable. The type of output is determined by an output load
detect algorithm.

Please refer to the MVIDIA C51 and MCP51 Design Guide for the specific
application.

DAC_IDUMP

DAC Ground Reference
Local GND reference for the internal triple DACs.

DAC_HSYNC

1/0

Horizontal Sync
Horizontal sync supplied to the display monitor. Output level is 3.3V.

DAC_RSET

DAC Reference Current Set
A precision resistor placed between this pin and GND sets the full-scale
video DAC current.

Refer to the NVIDIA C51 and MCP51 Design Guide for the suggested
value and tolerance of this resistor.

DAC_VREF

DAC Reference Voltage
A capacitor should be placed between this pin and GND.

Refer to the NVIDIA C51 and MCP51 Design Guide for the suggested
value and tolerance of this capacitor.

DAC_VSYNC

1/0

Vertical Sync
Vertical sync supplied to the display monitor. Output level is 3.3V.

XTAL_IN
XTAL_OUT

1/0

TV Encoder Reference Clock Input

A 27.0 MHz series resonant crystal is connected between these two
points to provide the reference clock for the TV Encoder. Alternately, an
external LVTTL clock oscillator output may be driven in on signal
XTAL_IN, leaving XTAL_OUT unconnected. If the internal TV Encoder
is not used then XTAL_IN should be connected to GND leaving
XTAL_OUT unconnected.

Refer to the MVIDIA C51 and MCP51 Design Guide for crystal frequency
and tolerance.

DS-01793-001_v1.1
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PROPRIETARY INFORMATION

Power Supply

Table 15.  Power Supply Interface

Signal 1/0 | Description

+1.2V_CORE P Core Power Rail

This voltage powers the core logic of the C51M. It is derived from the
main silver box “PS_ON" power supply rails.

+1.2V_HT P Isolated HyperTransport Power Rail

Since the +1.2V_CORE power rail is enabled simultaneously with the
+3.3V main power supply rail and before the CPU power is valid, the
enable of this rail must be delayed to honor the AMD power sequence.
Most NVIDIA MCP devices have timed digital sequencer outputs. These
can be used to accurately control this sequence in accordance with AMD
regulations and without using highly variable RC timing circuits.

+1.2V_HTMCP P HyperTransport to MCP Power Rail
This voltage powers the HyperTranport interface between the C51M and
the MCP51.
Refer to the NVIDIA C51 and MCP51 Design Guide.

+1.2V_PEA P +1.2V PCI Express Analog Voltage

This is a filtered version of the +1.2V_CORE power supply and is used
to power the analog circuits of the PCI Express block.

Refer to the NVIDIA C51 and MCP51 Design Guide for details of the filter
design.

+1.2V_PED P +1.2V PCI Express Digital Voltage
This is a filtered version of the +1.2V_CORE power supply and is used
to power the digital circuits of the PCI Express block.

Refer to the NVIDIA C51 and MCP51 Design Guide for details of the filter
design.

+1.2V_PLL P +1.2V PLL Voltage

This is a filtered version of the +1.2V_CORE power supply and is used
to power some of the internal PLLs.

Refer to the NVIDIA C51 and MCP51 Design Guide for details of the filter
design.

+1.2V_PLLCORE P +1.2V Core PLL Voltage

This voltage powers the PLL of the core logic. It is a filtered version of
the +1.2V_CORE voltage.

Refer to the NVIDIA C51 and MCP51 Design Guide for details of the filter
design.

+1.2V_PLLHTCPU P +1.2V CPU HT PLL Voltage
This voltage powers the PLL of the HyperTransport interface to the CPU.
It is a filtered version of the +1.2V_CORE voltage.

Refer to the NVIDIA C51 and MCP51 Design Guide for details of the filter
design.

+1.2V_PLLHTMCP P +1.2V MCP HT PLL Voltage

This voltage powers the PLL of the HyperTransport interface to the MCP.
It is a filtered version of the +1.2V_CORE voltage.

Refer to the NVIDIA C51 and MCP51 Design Guide for details of the filter
design.

DS-01793-001_v1.1 18
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Signal

1/0

Description

+1.2V_PLLIFP

+1.2V IFP PLL Voltage

This voltage powers the PLL of the integrated LVDS/TMDS block. It is a
filtered version of the +1.2V_CORE voltage.

Refer to the NVIDIA C51 and MCP51 Design Guide for details of the filter
design.

+2.5V_CORE

2.5V Core Voltage

This voltage is used to power the core logic of the C51M. It is derived
from the main silver box “PS_ON” power supply rails.

+2.5V_PLLCORE

+2.5V Core PLL Voltage

This voltage powers the core PLL. It is a filtered version of the
+2.5V_CORE voltage.

Refer to the NVIDIA C51 and MCP51 Design Guide for details of the filter
design.

+2.5V_PLLGPU

+2.5V GPU PLL Voltage

This voltage powers the PLL of the integrated GPU. 1t is a filtered
version of the +2.5V_CORE voltage.

Refer to the NVIDIA C51 and MCP51 Design Guide for details of the filter
design.

+2.5V_PLLHTCPU

+2.5V CPU HT PLL Voltage

This voltage powers the PLL of the HyperTransport interface to the CPU.
It is a filtered version of the +2.5V_CORE voltage.

Refer to the NVIDIA C51 and MCP51 Design Guide for details of the filter
design.

+2.5V_PLLIFP

+2.5V IFP PLL Voltage

This voltage powers the PLL of the integrated LVDS/TMDS block. It is a
filtered version of the +2.5V_CORE voltage.

Refer to the NVIDIA C51 and MCP51 Design Guide for details of the filter
design.

+3.3V

+3.3V Voltage

This voltage is the +3.3V rail supplied by the main silver box power
supply. It is used to power the +3.3V I/Os.

+3.3V_DAC

+3.3V DAC Voltage

This voltage power the video output DAC. 1t is a filtered version of the
+3.3V power supply.

Refer to the NVIDIA C51 and MCP51 Design Guide for details on the
filter design.

+2.5V_IFPA

+2.5V Integrated Single Channel LVDS Voltage

This voltage powers the integrated single channel LVDS block. It is a
filtered version of the +2.5V_CORE voltage.

+3.3V Integrated Single Channel TMDS Voltage

This voltage powers the integrated single channel TMDS block. It is a
filtered version of the +3.3V voltage.

Please refer to the NVIDIA C51 and MCP51 Design Guide for details of
the filter design.

+3.3V Integrated Single Channel TMDS Voltage

This voltage powers the integrated single channel TMDS block. It is a
filtered version of the +3.3V voltage.

Please refer to the MVIDIA C51 and MCP51 Design Guide for details of
the filter design.

DS-01793-001_v1.1
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Signal 1/0 | Description

+2.5V_IFPB P +2.5V Integrated Dual Channel LVDS Voltage
This voltage powers the integrated dual channel LVDS block. It is a
filtered version of the +2.5V_CORE voltage.
+3.3V Integrated Dual Channel TMDS Voltage
This voltage powers the integrated dual channel TMDS block. It is a
filtered version of the +3.3V voltage.
Please refer to the NVIDIA C51 and MCP51 Design Guide for details of
the filter design."

PE_GND P Ground

GND P Ground

Table 16. Clock Signals

Signal 1/0 | Description

CLKIN_25MHZ I Non-Spread Reference Clock Input
Typically, this clock is a buffered version of the 25 MHz crystal from the
downstream MCP51. It is used as the reference for the iGPU, PCI
Express, and upstream HyperTransport PLLs.

CLKIN_200MHZ_P DIFF Clock In 200 MHz

CLKIN_200MHZ_N IN This is the reference clock input for the PLL of the downstream
HyperTransport link to the MCP51. It is spread spectrum capable.

CLKOUT_PRI_200MHZ_P DIFF | Clock Out 200 MHz

CLKOUT_PRI_200MHZ_N ouT These spread-spectrum capable differential clock outputs provide the HT

CLKOUT_SEC_200MHZ_P reference inputs to the CPUs and other HT devices in the system.

CLKOUT_SEC_200MHZ_N Please refer to the NVIDIA C51 and MCP51 Design Guide.

SCLKIN_MCLKOUT_200MHZ_P DIFF | Clock Out 200 MHz

SCLKIN_MCLKOUT_200MHZ_N I/O | These signals are outputs and behave identically to the
CLKOUT_PRI_200MHZ/CLKOUT_SEC_200MHZ signal pairs.

CLKOUT_CTERM_GND A 200 MHz Clock Out Termination

Please refer to the NVIDIA C51 and MCP51 Design Guide.

DS-01793-001_v1.1
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TEST/JTAG Interface

Table 17.

TEST Interface Signals

Signal

170

Description

IFPAB_VPROBE

This should be left as a no connect.
Please refer to the NVIDIA C51 and MCP51 Design Guide.

TEST_MODE_EN

This pin may be connected directly to GND.
Please refer to the NVIDIA C51 and MCP51 Design Guide.

PKG_TEST

This signal is pulled down to GND for normal operations.
Please refer to the NVIDIA C51 and MCP51 Design Guide.

JTAG_TCK

JTAG Clock

This signal must be pulled down to GND through a resistor for normal
operation.

Please refer to the MVIDIA C51 and MCP51 Design Guide.

JTAG_TDI

JTAG Serial Data Input

This signal must be pulled up to +3.3 V through a resistor for normal
operation.

Please refer to the NVIDIA C51 and MCP51 Design Guide.

JTAG_TDO

JTAG Serial Data Output
This signal must be left as a no-connect for normal operation.
Please refer to the NVIDIA C51 and MCP51 Design Guide.

JTAG_TMS

JTAG Mode Select

This signal must be pulled up to +3.3 V through a resistor for normal
operation.

Please refer to the NVIDIA C51 and MCP51 Design Guide.

JTAG_TRST#

JTAG Reset

This signal must be pulled down to GND through a resistor for normal
operation.

Please refer to the NVIDIA C51 and MCP51 Design Guide.

No Connect Interface

Table 18.  No Connect Interface Signals
Signal Description
NC These signals should be left as a no-connect for normal operation.

Please refer to the NVIDIA C51 and MCP51 Design Guide.

DS-01793-001_v1.1
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Chapter 3.
Clock Domains

Clocking

Figure 2 shows the clocks that are used or generated by the NVIDIA C51M to and
from the various peripherals. Table 19 lists the signals.

AMD
Athlon64

200 MHz
HT

200 MHZ - 800 MHz

} | HT e Optional
CPU C51M | 5 20N
25 MHz I
.| Other
» PLLs
200 MHz HT
200 MHz - 800 MHz
I HT
CPU MCP51
25.00 MHz == Other
XTAL T | PLLs

Figure 2.  Simple Clock Block Diagram
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Table 19.  Clock Signals

Frequency
i (in MHz unless L
Clock Signal noted) 170 Description

HT_CPU_TX_CLK[1:0] Variable DIFF HyperTransport Link Differential Transmit

200 - 800 ouT Clocks
These clocks are used to synchronize the
transmission of data to the upstream CPU.

HT_CPU_RX_CLK[1:0] Variable DIFF HyperTransport Link Differential Receive

200 - 800 N Clocks
These clocks are used to synchronize the reception
of data from the upstream CPU.

HT_MCP_TX_CLK[1:0] Variable DIFF HyperTransport Link Differential Transmit

200 - 800 ouT Clocks
These clocks are used to synchronize the
transmission of data to the downstream MCP.

HT_MCP_RX_CLK[1:0] Variable DIFF HyperTransport Link Differential Receive

200 - 800 IN Clocks
These clocks are used to synchronize the reception
of data from the downstream MCP.

PE[2:0]_REFCLK 100 DIFF PCI Express Reference Clocks

out These are the 100 MHz differential reference clock
pairs for the x1 and x16 PCI Express links.

IFPA_TXC Variable DIFF Single Channel LVDS/TMFDS Interface
ouT Differential Clocks

These are the Single Channel LVDS/TMDS
interface low-voltage differential clocks that drive
the flat panel.

IFPB_TXC Variable DIFF Dual Channel LVDS/TMFDS Interface

ouT Differential Clocks

These are the Dual Channel LVDS/TMDS interface
low-voltage differential clocks that drive the flat
panel.

XTAL_IN 27.0 I/0 TV Encoder Crystal

XTAL_OUT This crystal oscillator generates the timing base for
the optional TV encoder.

CLKIN_25MHZ 25.0 I 25 MHz Clock In

This is the non-spread reference clock input.
Typically this clock is a buffered version of the 25
MHz crystal from the downstream MCP51. It is
used as the reference for the iGPU, PCI Express,
and upstream HyperTransport PLLs.

CLKIN _200MHZ 200 DIFF Clock In 200 MHz

IN This is the spread-spectrum capable reference
input clock for the PLL of the downstream
HyperTransport link to the MCP.

CLKOUT_PRI_200MHZ 200 DIFF Clock Out 200 MHz

CLKOUT_SEC_200MHz ouT These spread-spectrum capable differential clock
outputs provide the HyperTransport reference
inputs to the CPUs and other HyperTransport
devices in the system.

DS-01793-001_v1.1 24
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Frequency
i (in MHz unless L

Clock Signal noted) 170 Description

SCLKIN_MCLKOUT_200MHZ 200 DIFF 1/0 Clock Out 200 MHz
This becomes an output clock which behaves
identically to the
CLKOUT_PRI_200MHZ/CLKOUT_SEC_200M
HZ signals.

PE_REFCLKIN 100 DIFF IN PCI Express Reference Clock Input
These signals are the 100 MHz differential
reference clock pair input for the PCI Express link.

PE_TSTCLK 100 DIFF OUT PCI Express Test Clock Output
These signals are the differential test clock pair of
the PCI Express link.

JTAG_TCK Variable I JTAG Clock

This signal must be pulled down to GND through a
resistor for normal operation.

DS-01793-001_v1.1
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Chapter 4.
Power Sequencing and Reset

Power Sequencing and Reset Information

Please refer to the NIIDLA C51and MCP51 Design Guide as a lot of information
pertaining to the Power Sequencing and RESET are dependent upon motherboard
design implementations.

cpu | .vo | AMD K8 MEM
VREG VREG
A X A A
HT_CPU_PWRGD HT_CPU_STOP#
HT
VREG
C51M “
HT_MCP_PWRGD HT_MCP_RESET#
CPUVDD_EN HT_VLD
Power PWRGD HTVDD_EN
Supply |« SLP_S3# MCP51 MEM_VLD
PWRGD_SB SLP_S5#

Figure 3. C51M Power Sequencing
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HT_CPU_STOP#

C51M

CTL CTL

HT_Mcp_sTop# | DATAL | DATA
_MCP_ akl Lok |HT_MCP_REQ#

MCP51

Figure 4.  HyperTransport Link Sequencing
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Chapter 5.
Pin States

Signal Connections

Table 20 lists the signal connections and Table 21 list the signal states.

Table 20.  Signal Connections
Notes: I/O = Bidirectional OD = Open Drain I=Input O = Output OC = Open Collector
Signal 1/0 Voltage Tolerance Rail Voltage Drive Rail
HT_CPU_REQ# I +2.5V +2.5V
HT_CPU_STOP# oD +2.5V +2.5V
HT_CPU_RX_CLK[1:0] DIFF IN +1.2V_HT
HT_CPU_RXCTL DIFF IN +1.2V_HT
HT_CPU_RXD[15:0] DIFF IN +1.2V_HT
HT_CPU_TX_CLK[1:0] DIFF OUT +1.2V_HT +1.2V_HT
HT_CPU_TXCTL DIFF OUT +1.2V_HT +1.2V_HT
HT_CPU_TXD[15:0] DIFF OUT +1.2V_HT +1.2V_HT
HT_CPU_PWRGD oD +2.5V +2.5V
HT_CPU_RESET# oD +2.5V +2.5V
HT_MCP_REQ# oD +2.5V +2.5V
HT_MCP_STOP# I +3.3V
HT_MCP_RX_CLK[1:0] DIFF IN +1.2V_HTMCP
HT_MCP_RX_CTL DIFF IN +1.2V_HTMCP
HT_MCP_RXD[15:0] DIFF IN +1.2V_HTMCP
HT_MCP_TX_CLK[1:0] DIFF OUT +1.2V_HTMCP +1.2V_HTMCP
HT_ MCP_TX_CTL DIFF OUT +1.2V_HTMCP +1.2V_HTMCP
HT_MCP_TXD[15:0] DIFF OUT +1.2V_HTMCP +1.2V_HTMCP
HT_ MCP_PWRGD I +3.3V
HT_MCP_RESET# I +3.3V
PEO_PRSNT# I +3.3V
PEO_REFCLK DIFF OUT +1.2V
PEO_RX[15:0] DIFF IN +1.5V_PE_A
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Notes: I/O = Bidirectional OD = Open Drain I=Input O = Output OC = Open Collector

Signal 1/0 Voltage Tolerance Rail Voltage Drive Rail

PEO_TX[15:0] DIFF OUT +1.5V_PE_A +1.5V_PE_A

PE1_CLKREQ# I +3.3V

PE1_PRSNT# I +3.3V

PE1_REFCLK DIFF OUT +1.2V

PE1_RX DIFF IN +1.5V_PE_A

PE1_TX DIFF OUT +1.5V_PE_A +1.5V_PE_A

PE2_CLKREQ# I +3.3V

PE2_PRSNT# I +3.3V

PE2_REFCLK DIFF OUT +3.3V +1.2V

PE2_RX DIFF IN +1.5V_PE_A

PE2_TX DIFF OUT +1.5V_PE_A +1.5V_PE_A

PE_REFCLKIN DIFF IN +1.5V_PE_A

PE_RESET# o] +3.3V +3.3V

IFPA_TXC DIFF OUT +2.5V/+3.0V LVDS/TMDS Clock

IFPA_TXD[3:0] DIFF OUT +2.5V/+3.0V LVDS/TMDS Data

IFPB_TXC DIFF OUT +2.5V/+3.0V LVDS/TMDS Clock

IFPB_TXD[7:4] DIFF OUT +2.5V/+3.0V LVDS/TMDS Data

DAC_RED 0] +3.3V +3.3V

DAC_GREEN +3.3V +3.3V

DAC_BLUE +3.3V +3.3V

DAC_HSYNC 1/0 +3.3V +3.3V

DAC_VSYNC 1/0 +3.3V +3.3V

XTAL_IN 1/0 +2.5V +2.5V

XTAL_OUT +2.5V +2.5V

CLKIN_25MHZ I +3.3V

CLKIN_200MHZ DIFF IN +3.3V

CLKOUT_PRI_200MHZ DIFF OUT +2.5V +2.5V

CLKOUT_SEC_200MHZ DIFF OUT +2.5V +2.5V

SCLKIN_MCLKOUT_ 200MHZ DIFF I/0 +2.5V +2.5V
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Pin States

Table 21. Signal States
Notes: Z = Tri-state I/O = Bidirectional I =Input O = Output OC = Open Collector OD = Open Drain
U = Unpowered L =Low H=High
Signal During Reset After RST (SO) S1 (POS) S3 (STR) S4/S5 (SOFF)
HT_CPU_REQ# I I I U U
HT_CPU_STOP# o] 0 L U U
HT_CPU_RX_CLK[1:0] I I I U U
HT_CPU_RXCTL I I I U U
HT_CPU_RXD[15:0] I I I U U
HT_CPU_TX_CLK[1:0] o] 0 0 U U
HT_CPU_TXCTL Z 0 0 U U
HT_CPU_TXD[15:0] z 0 0 U U
HT_CPU_PWRGD L/H 0 0 U U
HT_CPU_RESET# L H H U u
HT_MCP_REQ# H 0 0 U u
HT_MCP_STOP# De-asserted at 0 0] U u
least 1 uS
before
HT_RESET
HT_ MCP_RX_CLK[1:0] 0 0 0 U u
HT_ MCP_RX_CTL 0 0 0 U u
HT_ MCP_RXD[15:0] 0 0 0 u u
HT_ MCP_TX_CLK[1:0] 0 0 0 u u
HT_ MCP_TX_CTL 0 0 0 U u
HT_ MCP_TXD[15:0] 0 0 0 U u
HT_ MCP_PWRGD I I I u u
HT_ MCP_RESET# I I I U u
PEO_PRSNT# I I I U u
PEO_REFCLK (6] 0 0 u u
PEO_RX[15:0] I I I u u
PEO_TX[15:0] z o] 0 U u
PE1_CLKREQ# I I I U u
PE1_PRSNT# I I I U u
PE1_REFCLK (6] O 0 u u
PE1_RX I I I u U
PE1_TX z o] 0 U u
PE2_CLKREQ# I I I U u
PE2_PRSNT# I I I U u
PE2_REFCLK (0] 0 0 u u
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Pin States

Notes: Z = Tri-state
U = Unpowered

Signal

I/O = Bidirectional

L = Low

I =Input O = Output

H=High

During Reset

After RST (SO)

OC = Open Collector

S1 (POS)

S3 (STR)

OD = Open Drain

S4/S5 (SOFF)

PE2_RX

I

U

U

PE2_TX

z

O+~

O~

u

U

PE_REFCLKIN

PE_RESET#

—

c

c

IFPA_TXC

IFPA_TXD[3:0]

IFPB_TXC

IFPB_TXD[7:4]

c|lc|c|c

c|lc|Cc|C

DAC_RED
DAC_GREEN
DAC_BLUE

DAC_HSYNC

DAC_VSYNC

XTAL_IN

XTAL_OUT

O|lN|JO|O|lOOO||O|O|O|O

OlN|O|OJOOO||O|O|O|O||O|+

OlN|O|OJOOO||O|O|O|O||O|+

c|lc|lc|c|lc cC

c|lc|jc|jc|jc c Cc

CLKIN_25MHZz

CLKIN_200MHZ

CLKOUT_PRI_200MHZ

CLKOUT_SEC_200MHZ

OO |— |+

OO |+~ |+

SCLKIN_MCLKOUT_ 200MHZ

N| O[O |~ |+

1/0

=
o

cl|lc|lc|c|C

c|c|jc|c|c
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Chapter 6.
Mechanical Specifications

The C51M is a 25 X 25 package with 468 balls at a 1mm ball pitch. Table 22 lists the
package dimensions and Figure 9 shows the package drawings.
Table 22.  PBGA Package Dimensions
Ref Dimensions in Millimeter Dimensions in Inches
Min Nom Max Min Nom Max
A 2.25 2.50 2.65 0.089 0.098 0.104
Al 0.43 0.52 0.60 0.017 0.020 0.024
A2 0.82 0.87 0.95 0.032 0.034 0.037
A5 0.46 0.53 0.58 0.018 0.021 0.023
D/E 24.30 24.50 24.70 0.857 0.985 0.972
D1/E1 23.00 BASIC 0.906 BASIC
WxL 3.1 BASIC 0.12 BASIC
WXR 3.5 BASIC 0.14 BASIC
WyT 3.1 BASIC 0.12 BASIC
WyB 4.6 BASIC 0.18 BASIC
e 1.00 BASIC 0.039 BASIC
b 0.51 0.60 0.74 0.020 0.024 0.029
aaa 0.20 0.006
cce 0.35 0.014
ddd 0.20 0.006
eee 0.30 0.012
fff 0.10 0.004
Total Number of Balls: 468
Package Size: 25 mm x 25 mm
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PBGA Package Drawing
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1. Controlling dimension: Millimeter

2. Primary datum C and seating plane are defined by the spherical
crowns of the solder balls.

3. Dimension b is measured at the maximum solder ball diameter,
parallel to primary datum C.

4. There must be a minimum clearance of 0.15 mm (0.060 in.) between
the edge of the solder ball and the body edge.

5. Die size approximately 6.7 x 8.3 mm (0.26 x 0.33 in.)
6. Die pattern of pin 1 fiducial is for reference only.

7. All passive locations shown. Some or all locations may not be
populated.

8. Drawing not to scale.
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Chapter 7.
AC/DC Specifications

Absolute Ratings

The NVIDIA C51M should not be subjected to conditions exceeding the absolute
maximum ratings listed in Table 23. Exceeding the conditions listed can damage the
functionality and affect the long-term reliability of the part.

Table 23.  Absolute Ratings

Parameter Min Max
Case temperature under bias 0°C 110 °C
Storage temperature -50 °C 150 °C
Voltage on any 1.2 V pin with respect to ground -0.5Vv 1.3V
Voltage on any 2.5 V pin with respect to ground -0.5V 27V
Voltage on any 3.3 V pin with respect to ground -0.5V 3.6V
1.2 V supply -0.5Vv 1.3V
2.5V supply -0.5Vv 2.7V
3.3 V supply 0.5V 3.6V

Table 24. Maximum Power Dissipation

Power Dissipation Maximum
C51M 7Wto 10 W

Note: These maximum power numbers are estimates.
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Thermal Operations

The thermal operating temperature range is given in Table 25.

Table 25. Thermal Operating Temperature

Characteristic Range
Thermal operating temperature (Tcase) 0°C to TBD

DC Voltage Characteristics

Table 26 lists the voltage characteristics for NVIDIA C51M.

Table 26.  Voltage Characteristics

Signal Min Max Range
+1.2V_CORE 1.14V 1.26 V +0.06 V
+1.2V_HT 1.14V 1.26 V +0.06 V
+1.2V_HTMCP 1.14V 1.26 V +0.06 V
+1.2V_PEA 1.14V 1.26 V +0.06 V
+1.2V_PED 1.14V 1.26 V +0.06 V
+1.2V_PLL 1.14V 1.26 V + 0.06 V
+1.2V_PLLCORE 1.14V 1.26 V + 0.06 V
+1.2V_PLLHTMCP 1.14V 1.26 V + 0.06 V
+1.2V_PLLIFP 1.14V 1.26 V + 0.06 V
+2.5V_CORE 23V 2.7V +0.20V
+2.5V_IFPA 2.3 V/+3.0V 2.7 V/+3.3V + 0.20 V/£0.3V
+2.5V_IFPB 2.3 V/+3.0V 2.7 V/+3.3V + 0.20 V/£0.3V
+2.5V_PLLCORE 23V 2.7V +0.20V
+2.5V_PLLGPU 23V 2.7V +0.20V
+2.5V_PLLHTCPU 23V 2.7V +0.20V
+2.5V_PLLIFP 23V 2.7V +0.20V
+3.3V 3.0V 3.3V +03V
+3.3V_DAC 3.0V 3.3V +03V
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AC Characteristics

This section contains the following AC specifications:

Input clock characteristics

Output clock characteristics

Interface characteristics
HyperTransport Interface
PCI Express Interface

Input Clock Characteristics

Table 27 provides the input clock characteristics.

AC/DC Specifications

Table 27.  AC Input Clock Characteristics
Clock Characteristic Min Typical Max Comments
27MHz Crystal Clock frequency 27 MHz
(XTAL_IN/XTAL_OUT) Clock period 37 ns
Clock high time 17 ns 20 ns 55/45 duty cycle
Clock low time 17 ns 20 ns 55/45 duty cycle
Clock rise time 1ns 4ns
Clock fall time 1ns 4ns
CLKIN_25MHZ Clock frequency 25 MHz
Clock period 40 ns
Clock high time 18 ns 22 ns 55/45 duty cycle
Clock low time 18 ns 22 ns 55/45 duty cycle
Clock rise time 1ns 4ns
Clock fall time 1ns 4 ns
CLKIN_200MHZ Clock frequency 200 MHz
Clock period 5ns
Clock high time 2.25ns 2.75 ns 55/45 duty cycle
Clock low time 2.25ns 2.75 ns 55/45 duty cycle
PE_REFCLKIN Clock frequency 100 MHz
Clock period 10 ns
Clock high time 4.5 ns 5.5ns 55/45 duty cycle
Clock low time 4.5 ns 5.5ns 55/45 duty cycle
SCLKIN_MCLKOUT_ 200MHZ Clock frequency 200 MHz
Clock period 5ns
Clock high time 2.25ns 2.75ns 55/45 duty cycle
Clock low time 2.25ns 2.75ns 55/45 duty cycle
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Output Clock Characteristics

Table 28 lists the AC output clock characteristics and Figure 8 shows clock timing,.

Table 28.  AC Output Clock Characteristics

Clock Characteristic Min Typical Max Comments
CLKOUT_PRI_200MHZ Clock frequency 200 MHz
CLKOUT_SEC_200MHZ Clock period 5ns
Clock high time 2.25ns 2.75 ns 55/45 duty cycle
Clock low time 2.25ns 2.75 ns 55/45 duty cycle
Clock rise time TBD TBD
Clock fall time TBD TBD
PE[2:0]_REFCLK Clock frequency 100 MHz
Clock period 10 ns
Clock high time 4.5 ns 5.5ns 55/45 duty cycle
Clock low time 4.5 ns 5.5ns 55/45 duty cycle
SCLKIN_MCLKOUT_ 200 MHZ Clock frequency 200 MHz
Clock period 5ns
Clock high time 2.25ns 2.75 ns 55/45 duty cycle
Clock low time 2.25ns 2.75 ns 55/45 duty cycle
Clock rise time TBD TBD
Clock fall time TBD TBD

| |
4 CLK Period——— by
' ' IﬁCLK Low

: 4 CLK High—», ﬂl
| | | I |
v | / \ I I /
HIGH | | |
CLK | | | |  CLK |
—Rising—» [ —» [¢Falling— |
Edge | | Edge |
| | |
Viow —A “—A
Figure 6.  Clock Timing Diagram
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Interface Characteristics

The AC interface characteristics are explained in the following tables and diagrams.

HyperTransport Interface

The HyperTransport interface is compliant with the HyperTransport I/ O Link
Specification published by the HyperTransport Technology Consortium. Refer to that
document for full details of the interface timing.

NVIDIA C51M meets the timing requirements for transmit and receive up to a link
speed of 3200 MT/s.

> [ Towrr

Figure 7. HyperTransport Bus Tpir
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Figure 8.  HyperTransport Bus Tcap
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Table 29. HyperTransport Bus
Symbol |Characteristic Link Speed Min Max Comments
Tooirr Output differential skew 800 MT/s 70 ps
1200 MT/s 70 ps
1600 MT/s 70 ps
2000 MT/s 60 ps
2400 MT/s 60 ps
3200 MT/s 60 ps
Tiomre Input differential skew 800 MT/s 90 ps
1200 MT/s 90 ps
1600 MT/s 90 ps
2000 MT/s 65 ps
2400 MT/s 65 ps
3200 MT/s 65 ps
Tcapv Transmitter output CAD/CTLOUT 800 MT/s 695 ps 1805 ps
valid relative to CLKOUT 1200 MT/s 467 ps 1200 ps
1600 MT/s 345 ps 905 ps
2000 MT/s 280 ps 720 ps
2400 MT/s 213 ps 620 ps
3200 MT/s 166 ps 459 ps
Tcapvrs | Receiver input CADIN valid time to 800 MT/s 460 ps
CLKIN 1200 MT/s 312 ps
1600 MT/s 225 ps
2000 MT/s 194 ps
2400 MT/s 166 ps
3200 MT/s 116 ps
Tcapvry | Receiver input CADIN valid time 800 MT/s 460 ps
from CLKIN 1200 MT/s 312 ps
1600 MT/s 225 ps
2000 MT/s 194 ps
2400 MT/s 166 ps
3200 MT/s 116 ps
Tsu Receiver input setup time 800 MT/s 250 ps
1200 MT/s 215 ps
1600 MT/s 175 ps
2000 MT/s 153 ps
2400 MT/s 138 ps
3200 MT/s 110 ps
Tho Receiver input hold time 800 MT/s 250 ps
1200 MT/s 215 ps
1600 MT/s 175 ps
2000 MT/s 153 ps
2400 MT/s 138 ps
3200 MT/s 110 ps
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PCI Express Interface

The PCI Express interface is compliant with the PCI Express Base Specification
published by the PCI SIG. Refer to that document for full details of the interface
timing.

AC/DC Specifications

The NVIDIA C51M meets the timing requirements for transmit and receive at a
link speed of 2.5 Gb/s.

Table 30. Differential Transmitter (TX) Output Specifications

Symbol Parameter Min | Nom | Max | Units | Comments

Ul Unit interval 399.88 | 400 400.12 ps Each UI is 400ps +/-300ppm.
UI does not account for SSC
(spread spectrum clock)
dictated variations.

See Note 1.
VTX—DIFFp—p Differential peak-to-peak 0.800 1.2 Vv Vrx-oirrpp = 2% |Vrxen+ = Vrxo-| -
output voltage See Note 2.
VTx-DE-RATIO De-emphasized -3.0 -3.5 -4.0 dB This is the ratio of the Vrx.pirrp-p
differential output voltage of the second and following bits
(ratio) after a transition divided by the
Vrx-pIrrp-p Of the first bit after
a transition.
See Note 2.

V1x-Eve Minimum TX eye width 0.70 Ul The maximum transmitter jitter
can be derived as T1x-max
aTTeR = 1 — Trx-gve = 0.3 UL
See Notes 2 and 3.

VIX-EYE-MEDIAN-TO- Maximum time between 0.15 UI Jitter is defined as the

MAX-ITTTER jitter median and measurement variation of the

maximum deviation from crossing points (Vrx-piFrp-p = 0
the median V) in relation to an appropriate
average TX UL
See Notes 2 and 3.
V1x-rise, D+/D- TX output rise/fall 0.125 Ul See Notes 2 and 5.
V. time
TX-FALL
VTX—CM—ACp AC peak common mode 20 mv Vrx-cm-acp = [Vrx-p+ + VTX-D-1/2

output voltage

- VTX-CM-DC

Vrx-cm-pe = DC(avg) of |Vrx-p+
+ V1x-p-1/2 during LO.

See Note 2.
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Symbol Parameter Min | Nom | Max | Units | Comments
Vrx-cM-pe-acive-ipLe- | Absolute delta of DC 0 100 mv [Vrx-cM-DC [during L0} — Vx-cM-IDLE-
DELTA COI’T:IITIOI’] mode VOIta_ge DC[during Electrical Idle]l <= 100 mVv
%L:;lng LO and electrical Vry-cM-pe = DC(avg) of [Vrx.ps
+ V1x-p-1/2 [LO]
Vrx-cm-1pLe-pc = DC(avg) of
|V1x-D+ + V1x-D-]/2 [Electrical
Idle].
See Note 2.

V/TX-CM-DC-LINE-DELTA Absolute delta of DC 0 25 mV [ Vrx-cm-pc-p+ [during L0] — VTX-CM-IDLE-
common mode voltage DC-D-[during Loj| <= 25 MV
between D+ and D- Vry-cM-pc-ps = DC(avg) of

[VTx-p+| [during LO]
Vrx-cM-pe-p- = DC(avg) of [Vrx-
p-| [during LO].

See Note 2.

VTX-IDLE»DIFFp Electrical idle differential 0 20 mV VTX-IDLE-DIFFp = |VTX»IDLE-D+ - Vrx
peak output voltage oLe-p-| <= 20 mV

See Note 2.

Vrx-Rev-DETECT The amount of voltage 600 mV The total amount of voltage
change allowed during change that a transmitter can
receiver detection apply to sense whether a low

impedance receiver is present.
See Figure 8.

V1x-IDLE-MIN Minimum time spec in 50 UI Minimum time a transmitter
electrical idle must be electrical idle.

VTX-IDLE-SET-TO-IDLE Maximum time to 20 Ul After sending an electrical idle
transition to a valid ordered-set, the transmitter
electrical idle after must meet all electrical idle
sending an electrical idle specifications within this time.
ordered set

VTX-IDLE-RCVDETECT-MAX Maximum time spent in 100 ms Maximum time spent in
electrical idle before electrical idle before initiating a
initiating a receiver detect receiver detect sequence.
sequence See Figure 8.

RLrx-prer Differential return loss 12 dB Measured over 50 MHz to 1.25

GHz.
See Note 4.
RLx-cm Common mode return loss 6 dB Measured over 50 MHz to 1.25
GHz.
See Note 4.

Z1x-DIFF-DC DC differential TX 80 100 120 Q TX DC differential mode low
impedance impedance.

Z1X-COM-High-TMP-DC Transmitter common 5 20 KQ TX DC high impedance.
mode high impedance
state (DC)

Lrx-skew Lane-to-lane skew 500 ps Between any two lanes within a

single transmitter.
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Symbol Parameter Min [ Nom | Max | Units | Comments

Crx AC coupling capacitor 75 200 pF All transmitters shall be AC
coupled. The AC coupling is
required either within the media
or within the transmitting
component itself.

Notes:

1. No test load is necessarily associated with this value.

2. Specified at the measurement point into a timing and voltage compliance test load as shown in Figure 4-31 of the PCI Express Base
Specification Revision 1.0 and measured over any 250 consecutive TX UIs. (Also refer to the Transmitter Compliance Eye Diagram

shown in Figure 4-30 of the PCI Express Base Specification Revision 1.0.)

3. ATTX-EYE = 0.70 UI provides for a total sum of deterministic and random jitter budget of TTX-JITTER-MAX =0.30 UI for the
transmitter collected over any 250 consecutive TX UIs. The TTX-EYE-MEDIAN-TO-MAX-JITTER specification ensures a jitter
distribution in which the median and the maximum deviation from the median is less than half of the total TX jitter budget collected
over any 250 consecutive TX UIs. It should be noted that the median is not the same as the mean. The jitter median describes the
point in time where the number of jitter points on either side is approximately equal as opposed to the average time value.

4. The transmitter output impedance shall result in a differential return loss greater than or equal to 12 dB and a common mode return
loss greater than or equal to 6 dB over a frequency range of 50 MHz to 1.25 GHz. This input impedance requirement applies to all
valid input levels. The reference impedance for return loss measurements is 50 ohms to ground for both the D+ and D- line (i.e., as
measured by a Vector Network Analyzer with 50 ohm probes — see Figure 4-31 of the PCI Express Base Specification Revision 1.0).

Note that the series capacitor CTX is optional for the return loss measurement.

5. Measured between 20%-80% at transmitter package pins into a test load as shown in Figure 4-31 for both VTX-D+ and VTX-D-.

[Transition Bit]

V =800 mV

Vv =0mVv
TX-DIFF TX-DIFFp-p-MIN

(D+ D- Crossing Point)

[De-emphasized Bit]

566 mV (3dB) >= Viy oierp pmin

[Transition Bit]

VTX-DIFFp-p-MIN =800 mV

>= 505 mV (4dB)

Vix-oire :.0 mV .
(D+ D- Crossing Point)

Figure 10.
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Table 31.

PROPRIETARY INFORMATION

Differential Receiver (RX) Output Specifications

AC/DC Specifications

Symbol

Parameter Min

Nom

Max

Units

Comments

Ul Unit interval

399.88

400

400.12

ps

Each UI is 400ps +/-300 ppm.
UI does not account for SSC
dictated variations.

See Note 6.

VRX-DIFFp-p

Differential input peak-to-
peak voltage

0.175

1.2

\ RX-DIFFp-p = 2*|VRX-D+ - VRX-D-I-
See Note 7.

VRX—EYE

Minimum RX eye width 0.40

UI

The maximum interconnect
media and transmitter jitter can
be tolerated by the receiver can

be derived as T rx-MaAX JITTER =
1 — Trx-eye = 0.6 UL
See Notes 7 and 8.

VTx-EYE-MEDIAN-TO-
MAX-JITTER

Maximum time between
the jitter median and
maximum deviation from
the median

0.3

Ul

Jitter is defined as the
measurement variation of the
crossing points (V rx-orrrpp = 0
V) in relation to an appropriate
average TX UL

See Notes 7 and 8.

VRx-cM-acp

AC peak common mode
input voltage

150

mV

Verx-amacp = |Vrxp+ + Vexo-|/2 —
VRX-CM-DC

Vrx-am-oc = DC(avg) of |Vexp+ +
Vrx-p-|/2 during LO.

See Note 7.

RL rx-prFr

Differential return loss 15

dB

Measured over 50 MHz to 1.25
GHz.

See Note 9.

R RX-CM

Common mode return loss 6

dB

Measured over 50 MHz to 1.25
GHz.

See Note 9.

ZRX-DIFF-DC

DC differential RX 80
impedance

100

120

RX DC differential mode low
impedance.

See Note 10.

ZRX—COM—DC

DC input common mode 40
input impedance

50

60

RX DC common mode
impedance 50 ohms +/-20%
tolerance.

See Note 7 and 10.

ZRX—COM—INITIAL—DC

Initial DC input common 5
mode input impedance

50

60

RX DC common mode
impedance allowed when the
receiver terminations are first
powered on.

See Note 11

ZRX-COM-HIGH-IMP-DC

Powered down DC input 200
common mode input
impedance

KQ

RX DC common mode
impedance when the receiver
terminations are not powered
(i.e., no power).

See Note 12

VRX-IDLE-DET-DIFFp-p

Electrical idle threshold 65

175

mV

VRX-IDLE-DET-DIFFp-p = 2*| VRx-
D+ - VRx-D-| Measured at the
package pins of the receiver.
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PROPRIETARY INFORMATION

Symbol Parameter Min | Nom | Max | Units | Comments

T RX-IDLE-DET-OFF- Unexpected electrical idle 10 ms An unexpected electrical idle
enter detect threshold
ENTERTIME

€ =tect (VRX-DIFFp-p < VRX-IDLE-DET-
integration time

DIFFp-p) Must be recognized no
longer than Vgx-ipLe-per-ore-
enterive tO signal an unexpected
idle condition.

Lx-skew Lane-to-lane skew 20 ns Across all lanes on a port. This
includes variation in the length
of a skip ordered-set (e.g., COM
and 1 to 5 SKP symbols) at the
RX as well as any delay
differences arising from the
interconnect itself.

Notes:
6. No test load is necessarily associated with this value.

7. Specified at the measurement point and measured over any 250 consecutive UIs. The test load in Figure 4-31 of the PCI Express Base
Specification Revision 1.0 should be used as the RX device when taking measurements (Also refer to the Receiver Compliance Eye
Diagram shown in Figure 4-32 of the PCI Express Base Specification Revision 1.0). If the clocks to the RX and TX are not derived from
the same clock chip the TX UI must be used as a reference for the eye diagram.

8. A TRX-EYE = 0.40 UI provides for a total sum of 0.60 UI deterministic and random jitter budget of the TX and interconnect collected
any 250 consecutive UIs. The TRX-EYE-MEDIAN-TO-MAX-JITTER specification ensures a jitter distribution in which the median and the
maximum deviation from the median is less than half of the total 0.60 UI jitter budget collected over any 250 consecutive TX UIs. It
should be noted that the median is not the same as the mean. The jitter median describes the point in time where the number of jitter
points on either side is approximately equal as opposed to the average time value. If the clocks to the RX and TX are not derived from
the same clock chip, the appropriate average TX UI must be used as the reference for the eye diagram.

9. The receiver input impedance shall result in a differential return loss greater than or equal to 15 dB and a common mode return loss
greater than or equal to 6 dB over a frequency range of 50 MHz to 1.25 GHz. This input impedance requirement applies to all valid
input levels. The reference impedance for return loss measurements is 50 ohms to ground for both the D+ and D- line (i.e., as
measured by a Vector Network Analyzer with 50 ohm probes — see Figure 4-31 of the PCI Express Base Specification Revision 1.0).
Note that the series capacitor CTX is optional for the return loss measurement.

10. Impedance during all operating conditions.

11. The RX DC common mode impedance that must be present when the receiver terminations are first enabled to ensure that the
receiver-detect occurs properly. Compensation of this impedance can start immediately and the (ZRX-COM-DC) RX DC common mode
impedance must be within the specified range by the time Detect is entered.

12. The RX DC common mode impedance that exists when the receiver terminations are disabled or when no power is present. This helps
ensure that the receiver-detect circuit does not falsely assume a receiver is powered on when it is not.
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PROPRIETARY INFORMATION

VexDiFF = 0 mV: VexDiFF = 0 mVv:
(D+ D- Crossing Point) (D+ D- Crossing Point)

\Y > 175 mV

RX-DIFFp-p-MIN

- 0.4 Ul = TRX—EYE—MIN >

Figure 11. Minimum RX Eye Timing and Voltage Compliance

Industry Standards

The following industry standard documents are referenced in this document. You
should reference these as well as this document.

HyperTransport I/ O Link Specification
Revision 1.03, HyperTransport Technology Consortium

ELA/JEDEC Standard ELA/JESDS-5
October 1995
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Appendix A.
Ball Listings

Table 32 provides the ball listing by package ball and Table 33 provides the ball

listing by the signal name.

Table 32.  Ball Listing by Package Ball
Ball | Signal Name Ball | Signal Name Ball | Signal Name
A2 +1.2V_PLL Bl | IFPB_TXD4_P C10 | +3.3v
A3 +1.2V_PEA B12 | IFPB_TXD7_P Cil1 | GND
A5 DAC_RED B13 | IFPA_TXC_N C12 | IFPB_TXD7_N
A6 DAC_BLUE B14 | IFPA_TXD2_N C13 | IFPB_TXD6_N
A9 +3.3V_DAC B15 | IFPA_TXDO_N C14 | IFPA_TXC_P
A10 | IFPB_TXC_P B16 | +2.5V_CORE C15 | IFPA_TXD1_N
All | IFPB_TXD4_N B18 | JTAG_TMS Cl6 | +2.5V_CORE
Al4 | IFPA_TXD2_P B19 | JTAG_TDI C17 | TEST_MODE_EN
A15 | IFPA_TXDO_P B20 | SCLKIN_MCLKOUT_ C18 | JTAG_TCK
Al6 | IFPAB_VPROBE poOMHZ_N C19 | JTAG_TDO
B21 | CLKOUT_SEC__
A19 | JTAG_TRST# 00MHZ_ N C20 | GND
A20 | SCLKIN_MCLKOUT_ B22 | CLKOUT CTERM.GND C21 | +1.2V_HT
200MHZ_P > | onD
B23 | CLKOUT_PRI
A22 | CLKOUT_SEC_ — -
200MHZ_P 200MHZ_N C23 | HT_CPU_TXDO_P
A23 | GND B24 cz:gg'athz_iRl_ C24 | HT_CPU_TXDO_N
= D1 PEO_PRSNT#
B1 GND =) oND =
D2 PE_CTERM_GND
B2 +1.2V_PLL o 1oV PLL = =
2V D3 PE1_CLKREQ#
B3 +1.2V_PEA
c3 +1.2V_PLL
~ D4 +1.2V_PLL
B4 +1.2V_PED =
c4 +1.2V_PEA
= D5 +1.2V_PEA
B5 +1.2V_CORE =
c5 +1.2V_PED
= D6 +1.2V_PED
B6 DAC_GREEN =
6 +1.2V_CORE
= D7 +1.2V_CORE
B7 DAC_HSYNC =
c7 DAC_VSYNC
— D8 DAC_RSET
B9 XTAL_OUT S
c8 DAC_IDUMP
— D9 DAC_VREF
B10 | IFPB_TXC_N o TAL 1N =
— D1l | GND
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04/11/05

NVIDIA CONFIDENTIAL

51




NVIDIA C51G Data Sheet

PROPRIETARY INFORMATION

Ball Listings

Ball | Signal Name Ball | Signal Name Ball | Signal Name
D13 IFPB_TXD6_P F11 +1.2V_CORE H12 +2.5V_PLLCORE
D15 IFPA_TXD1_P F12 NC H13 +2.5V_PLLGPU
D17 PKG_TEST F13 IFPB_TXD5_N H14 GND

D18 +3.3V F14 IFPA_TXD3_P H15 +2.5V_IFPB

D19 GND F15 IFPAB_RSET H16 +1.2V_PLLIFP
D20 HT_CPU_RESET# F16 GND H17 +1.2V_HT

D21 HT_CPU_TXD8_P F17 NC H19 GND

D22 HT_CPU_TXD8_N F18 HT_CPU_REQ# H21 GND

D23 HT_CPU_TXD1_P F19 HT_CPU_TXD9_P H22 HT_CPU_TXD4_P
D24 HT_CPU_TXD1_N F21 HT_CPU_TXD10_P H23 HT_CPU_TXD4_N
E2 PE1_PRSNT# F22 GND 13 PE2_TX_N

E3 PE2_PRSNT# F23 HT_CPU_TXD3_P 14 PE2_RX_P

E4 PE2_CLKREQ# F24 HT_CPU_TXD3_N J5 PEO_RX1_N

E5 +1.2V_PLL Gl PE_RESET# 16 PEO_RX1_P

E6 +1.2V_PEA G2 PE1_REFCLK_P 17 PEO_RXO0_N

E7 +1.2V_PED G3 PE1_REFCLK_N 18 PEO_RXO0_P

E8 +1.2V_CORE G4 PE1_TX_P 19 PEO_RX2_N

E9 +1.2V_CORE G5 PE1_TX_N J10 +1.2V_PLL

E10 +1.2V_CORE G6 PE1_RX_P J1 +1.2V_CORE

El1 NC G7 +1.2V_PLL J12 +1.2V_CORE

E12 GND G8 +1.2V_PLL J13 +1.2V_CORE

E13 IFPB_TXD5_P G9 +1.2V_PLL J14 +1.2V_CORE

E14 IFPA_TXD3_N G11 +1.2V_CORE J15 GND

E15 GND G13 GND J16 GND

E16 +2.5V_PLLIFP G15 +2.5V_IFPA J17 GND

E17 NC G17 NC J18 HT_CPU_TXD12_N
E18 GND G18 HT_CPU_STOP# J19 HT_CPU_TXD12_P
E19 HT_CPU_PWRGD G19 HT_CPU_TXD11_N 120 +1.2V_HT

E20 HT_CPU_TXD9_N G20 HT_CPU_TXD11_ P J21 HT_CPU_TXD5_P
E21 HT_CPU_TXD10_N G21 HT_CPU_TX_CLK1_N 122 HT_CPU_TXD5_N
E22 HT_CPU_TXD2_P G22 HT_CPU_TX_CLK1_P K1 PEO_REFCLK_P
E23 HT_CPU_TXD2_N G23 HT_CPU_TX_CLKO_P K2 PEO_REFCLK_N
F1 PE_TSTCLK_P G24 HT_CPU_TX_CLKO_N K3 PE2_RX_N

F2 PE_TSTCLK_N H2 PE2_REFCLK_P K4 PE_GND

F3 PE_GND H3 PE2_REFCLK_N K6 PE_GND

F4 PE_GND H4 PE2_TX_P K8 PE_GND

F6 +1.2V_PLL H6 PE1_RX_N K9 PEO_RX2_P

F7 +1.2V_PEA H8 PE_GND K16 +1.2V_HT

F8 +1.2V_PEA H9 PE_GND K17 HT_CPU_TXD13_N
F9 +1.2V_PEA H10 +1.2V_PLL K19 HT_CPU_TXD14_N
F10 +1.2V_CORE H11 +1.2V_CORE K21 HT_CPU_TXD6_P
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PROPRIETARY INFORMATION

Ball Listings

Ball | Signal Name Ball | Signal Name Ball | Signal Name

K22 HT_CPU_TXD6_N N3 PEO_TX3_N R6 PEO_RX8_P

K23 HT_CPU_TXD7_P N4 PE_GND R7 PEO_RX10_N

K24 HT_CPU_TXD7_N N5 PEO_RX7_N R8 PEO_RX10_P

L1 PEO_TXO_P N6 PEO_RX7_P R9 +1.2V_PLLGPU

L2 PEO_TXO_N N7 PEO_RX6_N R16 +1.2V_HT

L3 PEO_TX1_P N8 PEO_RX6_P R17 GND

L4 PEO_TX2_P N9 PE_GND R18 HT_CPU_RXD12_P
L5 PEO_RX3_N N11 GND R19 HT_CPU_RXD12_N
L6 PEO_RX3_P N12 GND R20 HT_CPU_RX_CLK1_N
L7 PEO_RX4_P N13 GND R21 HT_CPU_RX_CLK1_P
L8 PEO_RX4_N N14 GND R22 GND

L9 PE_GND N16 +1.2V_PLLHTCPU R23 HT_CPU_RXD4_N
L11 GND N17 GND R24 HT_CPU_RXD4_P
L12 GND N18 HT_CPU_RXD15_N T2 PEO_TX6_N

L13 GND N19 HT_CPU_RXD14 N T3 PEO_TX7_N

L14 GND N20 HT_CPU_RXD14_P T4 PE_GND

L16 +2.5V_PLLHTCPU N21 HT_CPU_RXD7_N T6 PE_GND

L17 HT_CPU_TXD13_P N22 HT_CPU_RXD7_P T8 PEO_RX12_P

L18 HT_CPU_TXD15_P P1 PEO_TX4_P T9 PEO_RX12_N

L19 HT_CPU_TXD15_N P2 PEO_TX4_N T10 HT_MCP_RX_CLK1_N
L20 HT_CPU_TXD14 P P3 PEO_RX9_P T11 +1.2V_PLLPE

L21 GND P4 PEO_RX9_N T12 GND

L22 GND P6 PE_GND T13 +1.2V_PLLHTMCP
L23 HT_CPU_TXCTL_P P8 PE_GND T14 GND

L24 HT_CPU_TXCTL_N P9 +1.2V_PLLCORE T15 +1.2V_HTMCP

M2 PEO_TX1_N P11 GND T16 +1.2V_HT

M3 PEO_TX2_N P12 GND T17 GND

M4 PEO_TX3_P P13 GND T19 GND

M6 PE_GND P14 GND T21 HT_CPU_RXD11_ P
M8 PEO_RX5_N P16 HT_CPU_RXD13_P T22 HT_CPU_RX_CLKO_N
M9 PEO_RX5_P P17 HT_CPU_RXD13_N T23 HT_CPU_RX_CLKO_P
M1l | GND P19 GND u3 PEO_TX8_N

M12 | GND P21 HT_CPU_RXD6_N U4 PEO_TX8_P

M13 | GND P22 HT_CPU_RXD6_P us PEO_RX11 N

M14 | GND P23 HT_CPU_RXD5_N ué PEO_RX11_P

M16 | +1.2V_HT P24 HT_CPU_RXD5_P uz PEO_RX13_P

M17 | HT_CPU_RXD15_ P R1 PEO_TX5_P us PEO_RX13_N

M19 | GND R2 PEO_TX5_N U9 PE_GND

M21 +1.2V_HT R3 PEO_TX6_P u10 HT_MCP_RX_CLK1_P
M22 | HT_CPU_RXCTL_N R4 PEO_TX7_P U1l +1.2V_HTMCP

M23 | HT_CPU_RXCTL_P R5 PEO_RX8_N u12 GND
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Ball Listings

Ball | Signal Name Ball | Signal Name Ball | Signal Name

u13 +1.2V_HTMCP W16 | +1.2V_HTMCP AA13 | GND

u14 GND W17 | HT_MCP_TX_CLK1_N AA15 | HT_MCP_TXD13_P
u15 +1.2V_HTMCP W18 | HT_MCP_TXD11_P AA17 | HT_MCP_TXD5_P
u16 +1.2V_HTMCP W19 | HT_CPU_CAL_1P2V AA18 | +1.2V_HTMCP

u17 +1.2V_HT W20 | HT_CPU_RXD9_N AA19 | HT_MCP_TXD10_N
u18 GND W21 | HT_CPU_RXD10_P AA20 | HT_MCP_TXD9_N
u19 GND W22 | HT_CPU_RXD10_N AA21 | GND

u20 HT_CPU_RXD11_N W23 | HT_CPU_RXD1_N AA22 | GND

u21 HT_CPU_RXD3_N W24 | HT_CPU_RXD1_P AA23 | GND

u22 HT_CPU_RXD3_P Y2 PEO_TX11_N AA24 | GND

%! PEO_TX9_P Y3 PEO_RX15_P AB1 PEO_TX13_P

V2 PEO_TX9_N Y4 PE_GND AB2 PEO_TX13_N

V3 PEO_RX14 N Y5 CLKIN_200MHZ_P AB3 PE_REFCLKIN_N
\Z3 PEO_RX14_P Y6 HT_MCP_RXD8_N AB4 GND

V6 PE_GND Y7 HT_MCP_RXD9_N AB5 HT_MCP_REQ#

V8 PE_GND Y8 HT_MCP_RXD10_P AB6 GND

V9 HT_MCP_RXD11_P Y9 +1.2V_HTMCP AB7 HT_MCP_RXD1_N
Vi1 HT_MCP_RXD14_P Y10 HT_MCP_RXD12_P ABS8 HT_MCP_RXD2_N
V13 HT_MCP_RXD15_N Y11 GND AB9 HT_MCP_RXD3_N
V15 HT_MCP_TXD12_N Y12 HT_MCP_RXD13_N AB10 | GND

V17 HT_MCP_TXD11_N Y13 HT_MCP_TXD15_N AB11 | +1.2V_HTMCP

V19 GND Y14 HT_MCP_TXD14_P AB12 | HT_MCP_RXD6_N
V21 HT_CPU_RXD9_P Y15 HT_MCP_TXD13_N AB13 | HT_MCP_RXD7_N
V22 GND Y16 GND AB14 | GND

V23 HT_CPU_RXD2_N Y17 HT_MCP_TX_CLK1_P AB15 | HT_MCP_TXD6_N
V24 HT_CPU_RXD2_P Y18 GND AB16 | HT_MCP_TXD6_P
w1 PEO_TX10_P Y19 HT_CPU_CAL_GND AB17 | HT_MCP_TXD5_N
w2 PEO_TX10_N Y20 HT_CPU_RXDS8_N AB18 | HT_MCP_TXD4_P
w3 PEO_TX11 P Y21 HT_CPU_RXDS8_P AB19 | HT_MCP_TXD10_P
w4 PE_GND Y22 HT_CPU_RXDO_N AB20 | HT_MCP_TXD9_P
w5 CLKIN_200MHZ_N Y23 HT_CPU_RXDO_P AB21 | HT_MCP_TXDS8_P
w6 PE_GND AAL PEO_TX12_P AB22 | HT_MCP_TXD8_N
w7 HT_MCP_RXD9_P AA2 PEO_TX12_N AB23 | HT_MCP_CAL_1P2V
w8 PE_GND AA3 PEO_RX15_N AB24 | HT_MCP_CAL_GND
w9 HT_MCP_RXD11_N AA4 GND AC1 PEO_TX14_P

W10 | HT_MCP_RXD12_N AA5 HT_MCP_STOP# AC2 PEO_TX14_N

W11l | HT_MCP_RXD14_N AA6 HT_MCP_RXD8_P AC3 PE_REFCLKIN_P
W12 | HT_MCP_RXD15_P AA7 HT_MCP_RXD10_N AC4 CLKIN_25MHZ
W13 | HT_MCP_TXD15_P AA8 HT_MCP_RXD2_P AC5 HT_MCP_RESET#
W14 | HT_MCP_TXD14_N AA9 HT_MCP_RXD3_P AC6 HT_MCP_RXDO_N
W15 | HT_MCP_TXD12_P AAll | HT_MCP_RXD13 P AC7 HT_MCP_RXD1_P
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Ball Listings

Ball | Signal Name Ball | Signal Name Ball | Signal Name

AC9 HT_MCP_RX_CLKO_N AC20 | HT_MCP_TXD3_P AD10 | HT_MCP_RXD4_P
AC10 | HT_MCP_RXD4_N AC21 | HT_MCP_TXD2_N AD11 | HT_MCP_RXD5_P
AC11 | HT_MCP_RXD5_N AC22 | HT_MCP_TXD2_P AD14 | HT_MCP_RXCTL_P
AC12 | HT_MCP_RXD6_P AC23 | HT_MCP_TXDO_N AD15 | HT_MCP_TXCTL_N
AC13 | HT_MCP_RXD7_P AC24 | HT_MCP_TXDO_P AD16 | HT_MCP_TXD7_N
AC14 | HT_MCP_RXCTL_N AD2 PEO_TX15_P AD19 | HT_MCP_TX_CLKO_N
AC15 | HT_MCP_TXCTL_P AD3 PEO_TX15_N AD20 | HT_MCP_TXD3_n
AC16 | HT_MCP_TXD7_P AD5 HT_MCP_PWRGD AD22 | HT_MCP_TXD1_N
AC18 | HT_MCP_TXD4_N AD6 | HT_MCP_RXDO_P AD23 | HT_MCP_TXD11_P
AC19 | HT_MCP_TX_CLKO_P AD9 HT_MCP_RX_CLKO_P
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PROPRIETARY INFORMATION
Table 33.  Ball Listing by Signal Name
Signal Name Ball Signal Name Ball Signal Name Ball
+1.2V_CORE B5 +1.2V_PEA F9 CLKOUT_PRI_ B24
+1.2V_CORE C6 +1.2V_PED B4 200MHZ_P
+1.2V_CORE D7 +1.2V_PLL B2 ggg%fz:ﬂzc— B21
+1.2V_CORE E8 +1.2V_PLL C2 CLKOUT SEC_ 722
+1.2V_CORE E9 +1.2V_PLL C3 200MHZ_P
+1.2V_CORE E10 +1.2V_PLL D4 DAC_BLUE A6
+1.2V_CORE F10 +1.2V_PLL E5 DAC_GREEN B6
+1.2V_CORE F11 +1.2V_PLL F6 DAC_HSYNC B7
+1.2V_CORE G11 +1.2V_PLL G7 DAC_IDUMP C8
+1.2V_CORE H11 +1.2V_PLL G8 DAC_RED A5
+1.2V_CORE NjN! +1.2V_PED C5 DAC_RSET D8
+1.2V_CORE J12 +1.2V_PED D6 DAC_VREF D9
+1.2V_CORE J13 +1.2V_PED E7 DAC_VSYNC c7
+1.2V_CORE J14 +1.2V_PLL A2 GND C1
+1.2V_HT K16 +1.2V_PLL G9 GND AA21
+1.2V_HT M16 +1.2V_PLL H10 GND AA13
+1.2V_HT R16 +1.2V_PLL J10 GND u14
+1.2V_HT M21 +1.2V_PLLCORE P9 GND H14
+1.2V_HT 120 +1.2V_PLLGPU R9 GND C11
+1.2V_HT T16 +1.2V_PLLHTCPU N16 GND AB4
+1.2V_HT uiz +1.2V_PLLHTMCP T13 GND AA4
+1.2V_HT C21 +1.2V_PLLIFP H16 GND J15
+1.2V_HT H17 +1.2V_PLLPE T11 GND E12
+1.2V_HTMCP Y9 +2.5V_CORE C16 GND AB10
+1.2V_HTMCP u11 +2.5V_CORE B16 GND Y18
+1.2V_HTMCP AB11 +2.5V_IFPA G15 GND E18
+1.2V_HTMCP u13 +2.5V_IFPB H15 GND u1s
+1.2V_HTMCP T15 +2.5V_PLLCORE H12 GND E15
+1.2V_HTMCP u1s +2.5V_PLLGPU H13 GND Y11
+1.2V_HTMCP u16 +2.5V_PLLHTCPU L16 GND u19
+1.2V_HTMCP w16 +2.5V_PLLIFP El6 GND N17
+1.2V_HTMCP AA18 +3.3V C10 GND F16
+1.2V_PEA A3 +3.3V D18 GND J17
+1.2V_PEA B3 +3.3V_DAC A9 GND L13
+1.2V_PEA C4 CLKIN_25MHZ AC4 GND B1
+1.2V_PEA D5 CLKOUT_CTERM_GND | B22 GND T17
+1.2V_PEA E6 CLKOUT_PRI_ B23 GND D11
+1.2V_PEA F7 200MHZ_N GND T12
+1.2V_PEA F8
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NVIDIA C51G Data Sheet Ball Listings
PROPRIETARY INFORMATION
Signal Name Ball Signal Name Ball Signal Name Ball
GND J16 HT_CPU_CAL_1P2V w19 HT_CPU_RXD15_N N18
GND D19 HT_CPU_CAL_GND Y19 HT_CPU_RXD15_P M17
GND H19 HT_CPU_PWRGD E19 HT_CPU_STOP# G18
GND L21 HT_CPU_REQ# F18 HT_CPU_TX_CLKO_N G24
GND M19 HT_CPU_RESET# D20 HT_CPU_TX_CLKO_P G23
GND P19 HT_CPU_RX_CLKO N | T22 HT_CPU_TX_CLK1_N G21
GND T19 HT_CPU_RX_CLKO P | T23 HT_CPU_TX_CLK1_P G22
GND V19 HT_CPU_RX_CLK1_N R20 HT_CPU_TXCTL_N L24
GND T14 HT_CPU_RX_CLK1_P R21 HT_CPU_TXCTL_P L23
GND C20 HT_CPU_RXCTL_N M22 HT_CPU_TXDO_N C24
GND R17 HT_CPU_RXCTL_P M23 HT_CPU_TXDO_P C23
GND AB14 HT_CPU_RXDO_N Y22 HT _CPU_TXD1_N D24
GND u12 HT_CPU_RXDO_P Y23 HT _CPU_TXD1_P D23
GND G13 HT_CPU_RXD1_N w23 HT_CPU_TXD2_N E23
GND Y16 HT_CPU_RXD1_P W24 HT_CPU_TXD2_P E22
GND H21 HT_CPU_RXD2_N V23 HT_CPU_TXD3_N F24
GND c22 HT_CPU_RXD2_P V24 HT_CPU_TXD3_P F23
GND AB6 HT_CPU_RXD3_N u21 HT_CPU_TXD4_N H23
GND F22 HT_CPU_RXD3_P u22 HT_CPU_TXD4_P H22
GND L22 HT_CPU_RXD4_N R23 HT_CPU_TXD5_N 322
GND R22 HT_CPU_RXD4_P R24 HT _CPU_TXD5_P J21
GND V22 HT_CPU_RXD5_N P23 HT_CPU_TXD6_N K22
GND AA22 HT_CPU_RXD5_P P24 HT_CPU_TXD6_P K21
GND A23 HT_CPU_RXD6_N P21 HT_CPU_TXD7_N K24
GND AA23 HT_CPU_RXD6_P P22 HT_CPU_TXD7_P K23
GND AA24 HT_CPU_RXD7_N N21 HT_CPU_TXD8_N D22
GND L11 HT_CPU_RXD7_P N22 HT_CPU_TXD8_P D21
GND M11 HT_CPU_RXD8_N Y20 HT_CPU_TXD9_N E20
GND N11 HT_CPU_RXD8_P Y21 HT_CPU_TXD9_P F19
GND P11 HT_CPU_RXD9 N W20 HT_CPU_TXD10_N E21
GND M12 HT_CPU_RXD9_P V21 HT_CPU_TXD10_P F21
GND N12 HT_CPU_RXD10_N w22 HT_CPU_TXD11_N G19
GND P12 HT_CPU_RXD10_P w21 HT_CPU_TXD11 P G20
GND M13 HT_CPU_RXD11_N u20 HT_CPU_TXD12_N 18
GND N13 HT_CPU_RXD11_P T21 HT_CPU_TXD12_P J19
GND P13 HT_CPU_RXD12_N R19 HT_CPU_TXD13_N K17
GND M14 HT_CPU_RXD12_P R18 HT_CPU_TXD13 P L17
GND N14 HT_CPU_RXD13_N P17 HT_CPU_TXD14_N K19
GND P14 HT_CPU_RXD13_P P16 HT_CPU_TXD14 P L20
GND L14 HT_CPU_RXD14 N N19 HT_CPU_TXD15_N L19
GND L12 HT_CPU_RXD14_P N20 HT_CPU_TXD15_ P L18
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NVIDIA C51G Data Sheet Ball Listings
PROPRIETARY INFORMATION

Signal Name Ball Signal Name Ball Signal Name Ball
HT_MCP_CAL_1P2V AB23 HT_MCP_RXD15_N V13 IFPA_TXC_N B13
HT_MCP_CAL_GND AB24 HT_MCP_RXD15_P w12 IFPA_TXC_P C14
HT_MCP_PWRGD AD5 HT_MCP_STOP# AAS IFPA_TXDO_N B15
HT_MCP_REQ# ABS HT_MCP_TX_CLKO_N | AD19 IFPA_TXDO_P A15
HT_MCP_RESET# ACS HT_MCP_TX_CLKO_P | AC19 IFPA_TXD1_N C15
HT_MCP_RX_CLKO_N | AC9 HT_MCP_TX_CLK1_N | wi7 IFPA_TXD1_P D15
HT_MCP_RX_CLKO_P | AD9 HT_MCP_TX_CLK1 P | Y17 IFPA_TXD2_N B14
HT_MCP_RX_CLK1 N | T10 HT_MCP_TXCTL_N AD15 IFPA_TXD2_P Al4
HT_MCP_RX_CLK1_P | U10 HT_MCP_TXCTL_P AC15 IFPA_TXD3_N E14
HT_MCP_RXCTL_N AC14 HT_MCP_TXDO_N AC23 IFPA_TXD3_P F14
HT_MCP_RXCTL_P AD14 HT_MCP_TXDO_P AC24 IFPAB_RSET F15
HT_MCP_RXDO_N AC6 HT_MCP_TXD1_N AD22 IFPAB_VPROBE Al6
HT_MCP_RXDO_P AD6 HT_MCP_TXD1_P AD23 IFPB_TXC_N B10
HT_MCP_RXD1_N AB7 HT_MCP_TXD2_N AC21 IFPB_TXC_P A10
HT_MCP_RXD1_P AC7 HT_MCP_TXD2_P AC22 IFPB_TXD4_N A1l
HT_MCP_RXD2_N AB8 HT_MCP_TXD3_N AD20 IFPB_TXD4_P Bil
HT_MCP_RXD2_P AA8 HT_MCP_TXD3_P AC20 IFPB_TXD5_N F13
HT_MCP_RXD3_N AB9 HT_MCP_TXD4_N AC18 IFPB_TXD5_P E13
HT_MCP_RXD3_P AA9 HT_MCP_TXD4_P AB18 IFPB_TXD6_N C13
HT_MCP_RXD4_N AC10 HT_MCP_TXD5_N AB17 IFPB_TXD6_P D13
HT_MCP_RXD4_P AD10 HT_MCP_TXD5_P AA17 IFPB_TXD7_N C12
HT_MCP_RXD5_N AC11 HT_MCP_TXD6_N AB15 IFPB_TXD7_P B12
HT_MCP_RXD5_P AD11 HT_MCP_TXD6_P AB16 JTAG_TCK C18
HT_MCP_RXD6_N AB12 HT_MCP_TXD7_N AD16 JTAG_TDI B19
HT_MCP_RXD6_P AC12 HT_MCP_TXD7_P AC16 JTAG_TDO C19
HT_MCP_RXD7_N AB13 HT_MCP_TXD8_N AB22 JTAG_TMS B18
HT_MCP_RXD7_P AC13 HT_MCP_TXD8_P AB21 JTAG_TRST# A19
HT_MCP_RXD8_N Y6 HT_MCP_TXD9_N AA20 NC F12
HT_MCP_RXD8_P AAG6 HT_MCP_TXD9_P AB20 NC E11
HT_MCP_RXD9_N Y7 HT_MCP_TXD10_N AA19 NC E17
HT_MCP_RXD9 P w7 HT_MCP_TXD10_P AB19 NC F17
HT_MCP_RXD10_N AA7 HT_MCP_TXD11_N V17 NC G17
HT_MCP_RXD10_P Y8 HT_MCP_TXD11_P w18 PE_CTERM_GND D2

HT_MCP_RXD11_N w9 HT_MCP_TXD12_N V15 PE_GND F3

HT_MCP_RXD11_P V9 HT_MCP_TXD12_P W15 PE_GND L9

HT_MCP_RXD12_N W10 HT_MCP_TXD13_N Y15 PE_GND P8

HT_MCP_RXD12_P Y10 HT_MCP_TXD13_P AA15 PE_GND N9

HT_MCP_RXD13_N Y12 HT_MCP_TXD14_N W14 PE_GND K4

HT_MCP_RXD13_P AA11 HT_MCP_TXD14_P Y14 PE_GND N4

HT_MCP_RXD14_N w1l HT_MCP_TXD15_N Y13 PE_GND T4

HT_MCP_RXD14_P Vi1 HT_MCP_TXD15_P w13 PE_GND w4
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NVIDIA C51G Data Sheet Ball Listings
PROPRIETARY INFORMATION

Signal Name Ball Signal Name Ball Signal Name Ball
PE_GND Y4 PEO_RX9_P P3 PEO_TX14 N AC2
PE_GND u9 PEO_RX10_N R7 PEO_TX14 P AC1
PE_GND V8 PEO_RX10_P R8 PEO_TX15 N AD3
PE_GND K6 PEO_RX11_N us PEO_TX15_ P AD2
PE_GND M6 PEO_RX11 P ue PE1_CLKREQ# D3
PE_GND P6 PEO_RX12_N T9 PE1_PRSNT# E2
PE_GND T6 PEO_RX12_P T8 PE1_REFCLK_N G3
PE_GND w6 PEO_RX13_N us PE1_REFCLK_P G2
PE_GND w8 PEO_RX13 P u7 PE1_RX_N H6
PE_GND H8 PEO_RX14 N V3 PE1_RX_P G6
PE_GND K8 PEO_RX14 P V4 PE1_TX_N G5
PE_GND V6 PEO_RX15_N AA3 PE1_TX_P G4
PE_GND F4 PEO_RX15 P Y3 PE2_CLKREQ# E4
PE_GND H9 PEO_TXO_N L2 PE2_PRSNT# E3
PE_REFCLKIN_N AB3 PEO_TXO_P L1 PE2_REFCLK_N H3
PE_REFCLKIN_P AC3 PEO_TX1_N M2 PE2_REFCLK_P H2
PE_RESET# Gl PEO_TX1_P L3 PE2_RX_N K3
PE_TSTCLK_N F2 PEO_TX2_N M3 PE2_RX_P J4
PE_TSTCLK_P F1 PEO_TX2_P L4 PE2_TX_N 33
PEO_PRSNT# D1 PEO_TX3_N N3 PE2 _TX_P H4
PEO_REFCLK_N K2 PEO_TX3_P M4 PKG_TEST D17
PEO_REFCLK_P K1 PEO_TX4_N P2 SCLKIN_MCLKOUT_ B20
PEO_RXO_N 37 PEO_TX4_P P1 200MHZ_N
PEO_RXO_P 38 PEO_TX5_N R2 gggbwz__hgcmom_ A20
PEO_RX1_N J5 PEO_TX5_P R1 TEST_MODE_EN 17
PEO_RX1_P J6 PEO_TX6_N T2 XTAL_IN S
PEO_RX2_N 19 PEO_TX6_P R3 XTAL_OUT B9
PEO_RX2_P K9 PEO_TX7_N T3
PEO_RX3_N L5 PEO_TX7_P R4
PEO_RX3_P L6 PEO_TX8_N U3
PEO_RX4 N L8 PEO_TX8_P U4
PEO_RX4_P L7 PEO_TX9_ N V2
PEO_RX5_N M8 PEO_TX9 P Vi
PEO_RX5 P M9 PEO_TX10_N w2
PEO_RX6_N N7 PEO_TX10_P w1
PEO_RX6 P N8 PEO_TX11_N Y2
PEO_RX7_N N5 PEO_TX11 P w3
PEO_RX7_P N6 PEO_TX12_N AA2
PEO_RX8 N R5 PEO_TX12 P AA1
PEO_RX8 P R6 PEO_TX13_N AB2
PEO_RX9 N P4 PEO_TX13 P AB1
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PROPRIETARY INFORMATION
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Appendix B.

This appendix contains the ballout for the NVIDIA C51M.
L Ball Locations
»  Ballout (Top Left View)
> Ballout (Top Right View)
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NVIDIA C51G Data Sheet Ballout
PROPRIETARY INFORMATION
Ballout (Top Left View) | rinpenie
1 2 3 4 5 6 7 8 9 10 1 12
A VL2V PLL | +12V PEA DAC_RED | DAC_BLUE +33V_DAC | IFPB_TXC_P | IFPB_TXDA4 N
2V DAC_ IFPB_
B GND HVPLL | HLVPEA | 412V PED | AV OAC~, | pac_Hse XTAL.OUT |IFPB_TXC_N | IFPB_TXD4 P | 70—
c GND V2V PLL | +12VPLL | +12v PEA | +12v PED |+1.2v cORE [pAc vsvne| DAC- XTAL_IN 33V GND IPPB_
2V 2V 2V 2V 2V - IDUMP a : TXD7 N
PE_CTERM
D | PE0_PRsNT# | PE-CTERM- | pey CIKREQ# | +1.2V_PLL | +12V_PEA | +12V_PED |+1.2V_CORE | DAC_RSET | DAC_VREF GND
E PEl—f;RSNT PE2_PRSNT# CLiiZEQ# +12V PLL | +12V_PEA | +1.2V PED |+12V_CORE | +12V_CORE | +12V_CORE NC GND
PE_ PE_
Fl rstakp | Tstekn | PESND PE_GND +12V PLL | +1.2V_PEA | +1.2V PEA | +1.2V PEA |+12V CORE| +12V_CORE NC
G PE_ PEL_ | pe1 REFCLK N| PELTX P | PELTX N | PELRX P | +12v PLL | +12v PLL | +12v PLL +1.2V_CORE
RESET# | REFCLK P |EL- . X X R 2V A 2V 2V
H PE2_ | pE2 REFCLK N| PE2 TX P PEL_RX_N PEGND | PEGND | +12v PLL | +12v CORE | 25V
REFCLK p | PE2- . X a5 - a 2V 2V PLLCORE
3 PE2TXN | PE2RX_P | PEO_RXLN | PEO_RXL P | PEO_RXO.N | PEO.RX0_P | PEO_RX2N | +12V PLL | +1.2V CORE | +1.2V_CORE
PEO_ PEO_
K| rercikp | RepoLkn | PEZRXN | PEGND PE_GND PE.GND | PEO RX2 P
L | PE0_Tx0P |PEO.TXON | PEOTX1P | PEO.TX2 P | PEQ_RX3 N | PEQ RX3.P | PEO RX4 P | PEQRX4 N | PE_GND GND GND
M PEO_TXLN| PEO.TX2 N | PEO.TX3.P PE_GND PEO_RX5_N | PEQ_RX5_P GND GND
N PEOTX3N | PEGND |PEO RX7 N | PEQ.RX7 P | PEO RX6 N | PEO RX6 P | PE GND GND .
v
P | PEOTX4 P | PEO.TX4 N | PEORX9P | PEO RX.N PE_GND PEGND | LAY GND GND
R | PEOTX5.P | PEO.TX5 N | PEOTX6.P | PEQ.TX7 P | PEORX8 N | PEORX8 P | PE0-  |pEo Rx10p| -2V
_TX5_ _TX5_ _TX6_ _TX7_ _RX8d RXBP | pxio N RXI0P| by gpu
PEO_ | HT.MCP_
T PEOTX6 N | PEO.TX7 N | PE_GND PE_GND PEORXIZP| ooy | el | *L2LPLLPE | GND
PEO_ PEO_ HT MCP_ | +12v_
u PEOTXN | PEOTXBP | putio |PEORKILP|PEORNISP| priin | PEaND | ol NPt TR GND
HT_MCP_ HT_MCP_
V| PEQTX9.P | PEQ.TXON | PEQRX14 N |PEO_RX14 P PE_GND PEGND | Raiss DL P
CLKIN_ HT_MCP_ HT MCP_ | HT.MCP_ | HT.MCP_ | HT_MCP_
W | PEOTXIO P |PEOTXION| PEOTXILP | PEGND | ,obb- | PEGND | i | pEND | it | R | RN | Rl p
CLKIN. | HT.MCP_ | HT MCP_ | HT.MCP_ | +12v_ | HT MCP_ HT MCP_
v PEO_TXILN| PEORXIS P | PEGND | so0miz p | RXDSN | RXD9N | RXDIOP | HTMCP | RXD12P GND RXD13 N
HT MCP_ | HT MCP_ | HT.MCP_ | HT MCP_ | HT MCP_ HT_MCP_
AA| PEO_TX12_P | PEO_TX12 N| PEO_RXI5 N GND STOP#~ | RXD8P | RXDION | RXD2P | RXD3P RXD13 P
PE_ HT_MCP_ HT MCP_ | HTMCP_ | HT MCP_ 12V HT_MCP_
AB| PEO_TX13 P | PEOTXIS N | pereikin N GND REQ# GND RXDLN | RXD2N | RXD3N GND HTMCP RXD6_N
PE_ CLKIN. | HTMCP_ | HT.MCP_ | HT MCP_ HT MCPRX| HT MCP_ | HTMCP_ | HTMCP_
AC| PEO_TX14.P |PEOTXI4N| prcoiin p | 25MHZ | RESET# | RXDON | RXDLP TLKON | RXDAN RXD5_N RXD6_P
HT MCP_ | HT MCP_ HT MCP_ | HT MCP_ | HT MCP_
A PEO_TX15 P | PEO_TXI5 N PWRGD | RXDOP RX CLKOP | RXD4 P RXD5_P
1 2 3 4 5 6 7 8 9 10 1 12
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NVIDIA C51G Data Sheet Ballout
PROPRIETARY INFORMATION
13 14 15 16 17 18 19 20 21 2 23 24

IFPA_ IFPA_ IFPAB_ A || So T . A

TXD2 P TXDOP | VPROBE TRSTE | oo, P 20007z P
SCLKIN CLKOUT
IFPA_ IFPA_ 25V _ | cLkouT sec. - | cLkouT PRI_ | cLkouT PRI
FPATXC N | PR R KA JTAG_TMS | JTAG_TDI | MCLKOUT_ | SKOLESES cTerm_ | CLEOUTPRL | CLOLTPRL 1 8
a & 200MHZ_N . GND . .

IFPB_ IFPA_ Y25V TEST_ HT CPU_ | HT.CPU_
moe | FPATXCP | o CoRE | MOpE En | JTAGTCK | JTAGTDO | GND +12V HT GND o0 oo | ¢

IFPB_ IFPA_ HT CPU_ | HT.CPU_ HT CPU_ | HT.CPU_ | HT CPU
TXD6_P TXD1 P PKG_TEST | +33V GND RESET# TXD8_P TXD8 N TXD1 P o1 N | P

IFPB_ IFPA_ oD 25V N ap | HTCcPu_ | HTcpu_ | T cPu HT CPU_ | HT.CPU_ .
TXD5 P | TXD3 N PLLIFP PWRGD | TXDON TXD10_N TXD2_P TXD2_N

IFPB_ IFPA_ HT CPU_ | HT CPU_ HT_CPU_ HT CPU_ | HT.CPU_
TxDs N | Txp3 p | 'FPABRSET |~ GND NC REQ# | TXDOP TXD10_P GND TXD3_P moe N | F

HT CPU_ | HT.CPU_ | HT.CPU_ | HT.CPUTX | HTCPU | HT.CPU_ | HT.CPU_

GND +25V_IFPA NC STOP# | TXDILN | TXDLLP CLKI N TX CLKLP | TX CLKoP | TX Clkon | ©

25V +12V_ HT CPU_ | HT.CPU_

oL ory GND s2sviFpe | LAV oy T GND GND oL o4 N H

HT CPU_ | HT.CPU_ HT CPU_ HT CPU_
+12V CORE | +12V CORE|  GND GND oo | T | N | favs s o N J
1oy T | HTCPU HT CPU_ HT CPU_ HTCPU_ | HTCPU_ | HTCPU_ |
2V TXD13_N TXD14 N TXDG6_P TXD6_N TXD7 P TXD7 N
+25V_ | HT.CPU_ | HT.CPU_ | HT.CPU_ | HT.CPU_ HT CPU_ | HT.CPU_
GND GND PLLHTCPU | TXDI3.P | TXDI5 P | TXDISN | TXD14.P GND CHD m™erLp | menn |t
HT_CPU_ HT CPU_ | HT.CPU_

GND GND vt | R GND 12V HT e | Renp M

+12V_ HT CPU_ | HT.CPU_ | HT.CPU_ | HT.CPU_ HT CPU_

GND GND puitéry | OO | RxD15 N | RXDI14N | RXD14P RXD7_N RXD7_P it

HT CPU_ | HT.CPU_ HT CPU_ HT CPU_ | HT.CPU_ | HT.CPU_
GND GND RXDI3 P | RXDI3.N GRR RXD6_N RXD6_P RXD5_N rRxDs P | P
HT_CPU_ | HT.CPU_ | HT.CPU_ | HT.CPU_ HT CPU_ | HT.CPU_
L2V HT GND | RXp12 P | RXDI2 N | RX CLKIN| RX CLKLP GND RXD4_N rRxpa P | R
12V 12V HT CPU_ HT CPU_ | HT.CPU_
pLLiTMce | GNP Himcp | TLAVAHT gD GND RXDILP | RX_CLKON | RX_CLKO P v
+12V_ +12V_ +12V_ HT CPU_ | HT CPU_ HT CPU_

HTMCP GND HTMCP wtmcp | YR2VHT | GND GND RXD11 N RXD3 N RXD3_P v
HT_MCP_ HT_MCP_ HT_MCP_ oD HT_CPU_ oD HTCPU_ | HTCPU_ |,
RXD15_N TXD12_N TXD1L N RXD9_P RXD2_N RXD2_P
HT MCP_ | HTMCP_ | HT.MCP_ | +12vV_ | HT.MCP_ | HT MCP_| HT.CPU_ | HT.CPU_ | HT CPU_ HTCPU_ | HTCPU_ | HTCPU_ |
TXD15 P | TXDI4N | TXD12P HTMCP | TX CLKLN | TXDILP | CAL 1PV | RXDON RXD10_P RXD10_N RXDL_N RXDL P
HT MCP_ | HTMCP_ | HT MCP_ oD HTMCP_ | o | HT.CPU | HT.CPU_ [ HT CPU_ HT CPU_ | HT.CPU_ v
TXDI5 N | TXDW4 P | TXDI3N TX_CLKL P CALGND | RXD8N RXD8_P RXDO_N RXDO_P

HT_MCP_ HT MCP_ | +12v_ | HT.MCP_ | HT MCP_

GND TXD13 P TXD5 P | HTMCP | TXDION | TXDYN GND GND GND GND g
HT_MCP_ oD HTMCP_ | HTMCP_ | HTMCP_ | HTMcP_ | HTmcP_ | HTwmcP_ | HTmce_ | HTmce_ | WimcP_ | HTmce_ |,
RXD7 N TXD6_N TXD6 P | TXD5N | TXDAP | TXD10.P | TXD9 P TXD8 P TXD8 N | CAL 1PV | CAL GND
HT MCP_ | HT MCP_ | HT.MCP_ | HT MCP_ HTMcP_ | HTmMcp_ | HTmcP_ | HTmce_ | HTmce_ | WiMcP_ | HTwmcP_ |,
RXD7 P | RXCTLN | TXCTLP | TXO7.P TXD4N | TXCLKOP | TXD3 P TXD2_N TXD2_P TXDO_N TXDO_P

HT MCP_ | HT_MCP_ | HT_MCP_ HT MCP_ | HT_MCP_ HT MCP_ | HT_MCP_ 0
RXCTLP | TXCTLN | TXD7N TX_CLKON | TXD3N TXDIN TXDL P

13 14 15 16 17 18 19 20 21 2 23 2
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PROPRIETARY INFORMATION
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Notice

ALL NVIDIA DESIGN SPECIFICATIONS, REFERENCE BOARDS, FILES, DRAWINGS, DIAGNOSTICS, LISTS, AND
OTHER DOCUMENTS (TOGETHER AND SEPARATELY, “"MATERIALS") ARE BEING PROVIDED “AS IS.” NVIDIA
MAKES NO WARRANTIES (EXPRESSED, IMPLIED, STATUTORY, OR OTHERWISE) WITH RESPECT TO THE
MATERIALS AND EXPRESSLY DISCLAIMS ALL IMPLIED WARRANTIES OF NONINFRINGEMENT,
MERCHANTABILITY, AND FITNESS FOR A PARTICULAR PURPOSE.

Information furnished is believed to be accurate and reliable. However, NVIDIA Corporation assumes no
responsibility for the consequences of use of such information or for any infringement of patents or other
rights of third parties that may result from its use. No license is granted by implication or otherwise under any
patent or patent rights of NVIDIA Corporation. Specifications mentioned in this publication are subject to
change without notice. This publication supersedes and replaces all information previously supplied. NVIDIA
Corporation products are not authorized for use as critical components in life support devices or systems
without express written approval of NVIDIA Corporation.
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NVIDIA and the NVIDIA logo are trademarks or registered trademarks of NVIDIA Corporation in the United
States and other countries. Other company and product names may be trademarks of the respective
companies with which they are associated.
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