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Overview

1.1 General Description

The AMD Geode™ CS5535 companion device is designed
to work with an integrated processor North Bridge compo-
nent such as an AMD Geode™ GX processor (i.e., Geode
GX 533@1.1W processor*, Geode GX 500@1.0W proces-
sor*, and Geode GX 466@0.9W processor*). Together, the
Geode GX processor and Geode CS5535 companion
device provide a system-level solution well suited for the
high-performance and low-power needs of a host of infor-
mation appliances that include digital set-top boxes, per-
sonal access devices, and thin client applications.

The internal architecture has been greatly simplified over
previous AMD Geode companion devices by use of a sin-
gle, high-performance modular structure based on
GeodeLink™ architecture. This architecture yields high

internal speed (over 4 GB/s) data movement and extremely
versatile internal power management. The GeodeLink
architecture is transparent to application software. Commu-
nication with the Geode GX processor is over a 33/66 MHz
PCI bus.

The CS5535 incorporates many /O functions, including
those found in typical Superl/O chips, simplifying many
system designs. Since the graphics subsystem is entirely
contained in the Geode GX processor, system interconnect
is simplified. The device contains state-of-the-art power
management that enables systems, especially battery
powered systems, to significantly reduce power consump-
tion.

AMD Geode™ GX Processor Interface

Test/Reset GeodeLink™ Control PCl
—p] l—
Interface Processor (GLCP) GeodeLink™ 33 or 66 MHz
Interface | q— p] B
External USB . , USB Controller #1 Unit GeodeLink™ PCI
Ports 1-1 & 1-2 (USBC1) < (GLIU) South Bridge
(GLPCI_SB)
External USB USB Controller #2
-—p —
Ports 2-1 & 2-2 (USBC2) ‘ l
External . AC97 Controller <J r—-————%4+~--"—-—- - 1
Audio (ACC) | Diverse Integration Logic (DIVIL) | |
I A I
82xx PC — | UART 2
External | Legacy & IR (1) 1
ATA-5 Controller
IDE/Flash (ATAC) - | SV |
| Controller |
I | o)
»| Flash e LPC =
I Interface Port I =
| | £
System Power Low Voltage Power Good RTC & Q
Voltages Detect (LVD) for Power On | |cmosram [T GPIO || X
Reset (POR) I Sower |
> <-|->
: Diverse Mgmnt |
Device (DD) MEGP
| |/ Timers 1
L — e e e e e - A

Figure 1-1. Block Diagram

*The AMD Geode GX 533@1.1W processor operates at 400 MHz, the AMD Geode GX 500@1.0W processor operates at 366 MHz, and the AMD Geode GX
466@0.9W processor operates at 333 MHz. Model numbers reflect performance as described here: http://www.amd.com/connectivitysolutions/geodegxbenchmark.
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Audio is supported by an internal controller, designed to
connect to multiple AC97 compatible codecs. An IR (infra-
red) port supports all popular IR communication protocols.
The IR port is shared with one of two industry-standard
serial ports that can reach speeds of 115.2 kbps. An LPC
(low pin count) port is provided to facilitate connections to a
Superl/O should additional expansion, such as a floppy
drive, be necessary, and/or to an LPC ROM for the system
BIOS.

The hard disk controller is an ATA-5 compatible bus mas-
tering IDE controller; includes support for two ATA-compli-
ant devices on one channel. Two dual-port USBs
(universal serial buses, USB specification v1.1 compliant)
provide four ports with both low and full-speed capabilities
for Plug & Play expansion for a variety of consumer periph-
eral devices such as a keyboard, mouse, printer, and digi-
tal camera. A battery-backed RTC (real-time clock) keeps
track of time and provides calendar functions.

A suite of 82xx devices provide the legacy PC functionality
required by most designs, including two PICs (programma-
ble interrupt controllers), one PIT (programmable interval
timer) with three channels, and DMA (direct memory
access) functions. The Geode CS5535 companion device
contains eight MFGPTs (multi-function general purpose
timers) that can be used for a variety of functions. A num-
ber of GPIOs (general purpose input/outputs) are provided,
and are assigned to system functions on power-up (i.e.,
LPC port); each of these may be reassigned and given dif-
ferent 1/O characteristics such as debounce, edge-trigger-
ing, etc.

State-of-the-art power management features are attained
with the division of the device into two internal power
domains. The GPIOs and multi-function timers are distrib-
uted into each of the two domains to allow these to act as
wakeup sources for the device. In addition to full ACPI
(Advanced Configuration Power Interface) compliance and
support of industry-standard Wakeup and Sleep modes,
the device automatically disables clocks from internal
blocks when they are not being used.

1.2 Features

General Features

m Designed for use with AMD’s Geode GX processor

m 208-Terminal PBGA (plastic ball grid array) package
m 3.3V I/O and 1.2V or 1.5V (hominal) Core operation

m Low power operation: 150 mW Typ in Working state

Working and Standby power domains

IEEE 1149.1 compliant TAP and boundary scan

GeodeLink™ PCI Bridge (South Bridge)

m Provides a PCI interface for GeodeLink devices:

— PCI specification v2.2 compliant

— 32-Bit, 33/66 MHz operation

— Transaction FIFOs (first inffirst out)

— Bus master or slave

— Converts selected PCI configuration bus cycles to
internal MSR (Model Specific Register) cycles

— Capable of handling in-bound transactions immedi-
ately after reset - no setup

— Mapping of PCI virtual configuration space to MSR
space is done completely in Virtual System Architec-
ture™ (VSA) code

— Serialized processor control interface

GeodeLink™ Control Processor

m SUSP#/SUPA# handshake with power management
logic provides Sleep control of all GeodeLink devices

m System software debug support using built-in “logic

analyzer” with:

— 8192-hit capture memory

— Capture memory can be organized wide or narrow

— “Analyzer” can be connected to thousands of
possible internal nodes

— Synchronous operation with Geode GX processor
GeodeLink Control Processor

— JTAG interface and system bus interfaces

— For debug use, able to conduct any GeodeLink trans-
action via the JTAG interface

— Manufacturing test support

ATA-5 Controller

m 66 MB per second IDE Controller in UDMA mode per
the ATA-5 specification

m 3.3V interface

m Legacy and Enhanced PIO (Programmable 1/O),
MDMA (Multi DMA), and UDMA (Ultra DMA) modes

m One channel with two devices

= Multiplexed with Flash interface

Flash Interface
m Multiplexed with IDE interface

m Connects to array of industry standard NAND Flash
and/or NOR Flash

m NOR optional execute-in-place boot source
m NAND optional file system

m General purpose ISA bus slave-like devices supported
with configurable chip selects

m Hardware support for SmartMedia type ECC (Error
Correcting Code) calculation off loading software inten-
sive algorithm
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USB Controllers 1 and 2

Two independent host USB controllers; doubles the
throughput of a single controller

Each controller has two ports; total of four ports

USB specification v1.1 compliant, with external crimp
protection diodes

OHCI (Open Host Controller Interface) specification v1.0
compliant

Supports wakeup events
Second generation proven core design
Over-current and power control support

GeodeLink master burst reads and writes

Audio Codec 97 (AC97) Controller

AC97 specification v2.1 compliant interface to multiple
audio codecs: Serial In, Serial Out, Sync Out, Bit Clock
In

Legacy “PC Beep” support

Eight-channel buffered GeodeLink mastering interface
ASMI and IRQ support

Multiple codec support

Surround sound support

Diverse Device

82xx Legacy Devices:
— Two 8259A-equivalent PICs:
— Shadow registers allow reading of internal
registers
— One 8254-equivalent PIT
— Two 8237A-equivalent DMA controllers:
— 8-bit DMA supported (only)
— Serial Ports 1 and 2:
— Port 1 is shared with an IR port
— 16550A and 16450 software compatible
— Shadow register support for write-only bit
monitoring
— UART data rates up to 115.2 kbps

IR (Infrared) Communication Port:

— Shared with Serial Port 1

— 16550A and 16450 software compatible

— Shadow register support for write-only bit monitoring

— Consumer-IR (TV-Remote) mode

— Data rate up to 115.2 kbps (SIR)

— HP-SIR (same as SIR above)

— Selectable internal or external modulation/demodula-
tion (Sharp-IR)

— ASK-IR option of SHARP-IR

— DASK-IR option of SHARP-IR

— Consumer Remote Control supports RC-5, RC-6,
NEC, RCA, and RECS 80

m System Management Bus (SMB) Controller:

— Compatible with Intel System Management Bus,
Phillips 12C, and ACCESS.bus
— Bus master and slave operation

m LPC (Low Pin Count) Port:

— Based on Intel LPC Interface specification v1.0
— Serial IRQ support

— Serial DMA support (8-bit only)

— Boot source typically off external LPC

— Supports firmware hub protocol

— External bus masters not supported

m General Purpose 1/Os (GPIOs):

— Programmable: In, Out, I/O, Open-Drain, Pull-
Up/Down, and Invert

— Parallel bit read and write

— Individual bit access eliminates Read-Modify-Write
cycles

— Input Conditioning Functions (ICF):
— Input debounceffilter

— Input event counter

— Input edge detect

m Multi-Function General Purpose Timers (MFGPTSs):

— Eight MFGPTSs - two are multiplexed with GPIOs for
external usage

— Two MFGPTSs are powered by Standby power and
can be used as wakeups

— Watchdog timer generates reset, IRQ, ASMI, or NMI

— Pulse Width Modulation (PWM)

— Pulse Density Modulation (PDM)

— Blink

m Real-Time Clock (RTC) with CMOS RAM:

— Battery backed-up century calendar in days, day of
the week, date of month, months, years and century,
with automatic leap-year adjustment

— Battery backed-up time of day in seconds, minutes,
and hours that allows a 12 or 24 hour format and
adjustments for daylight savings time

— BCD or binary format for time keeping

— DS1287, MC146818, and PC87911 compatibility

— Selective lock mechanisms for the RTC RAM

— Real-time alarm

— VpaT Of VsTanDBY POWeEr sources with automatic
switching between them

— 242 bytes of battery-backed CMOS RAM in two
banks

AMD Geode™ CS5535 Companion Device Data Book
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Power Management Controller:

— ACPI (Advanced Configuration Power Interface)
specification v2.0 compliant timer and register set

— Supports APM (Advanced Power Management) and
Legacy PM

— PME (power management event) from GPIOs and/or
on-chip sources

— Working, Sleep, and Standby states

— Wakeup circuits powered by Standby power rails
while rest of component and system powered off

— Automatic clock-off gating reduces power to inactive
blocks

— Flexible power supply controls including On/Off and
Sleep button inputs

— Generic Sleep output controls

— ACPI-compliant four second fail-safe off

— Low-voltage detect function for battery-powered
applications

— Suspend/Acknowledge handshake with Geode GX
processor

— System over-temperature support

— Low Voltage Detect (LVD) provides Power On Reset
(POR) as well as continuous voltage monitoring for
automatic system reset on a low voltage condition

GeodeLink™ Interface Unit

64-Bit, 66 MHz operation

Transparent to applications software and BIOS due to
PCI VSM (virtual system module) implementation

Non-blocking arbitration and routing of request and data
packets

Programmable routing descriptors

Programmable use and activity monitors that generate
optional ASMIs (asynchronous system management
interrupts) for legacy power management purposes

Programmable SSMI (synchronous system manage-
ment interrupt) generators for selected range of
addresses; intended for virtual device emulation (future
support, if needed)

ATA-5 Controller, GLIU, and Diverse Device are the
only SSMI sources

16
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The AMD Geode™ CS5535 companion device provides
interfaces for all the common peripherals of an information
appliance, plus offers expansion for additional needs, if
required. Featuring a 33/66 MHz PCI interface to the AMD
Geode GX processor, the Geode CS5535 companion
device is internally connected using the GeodeLink™
packet architecture. This architecture supports multiple
simultaneous transactions and is totally transparent to all
application software. GeodeLink architecture related oper-
ations are managed via Model Specific Registers (MSRs)
that are detailed in Section 4.1.6 "Address Spaces and
MSRs" on page 58.

As shown in Figure 1-1 on page 13, the Geode CS5535
companion device is implemented with one GeodeLink
Interface Unit (GLIU) that connects to the:

* GeodeLink PCI South Bridge
¢ GeodeLink Control Processor

« ATA-5 Controller (IDE Controller multiplexed with Flash
Interface)

* Universal Serial Bus 1 Controller with Ports 1-1 and 1-2
* Universal Serial Bus 2 Controller with Ports 2-1 and 2-2
* Audio Codec 97 (AC97) Controller

« Diverse Device:
— Legacy DMA, Timer, and Interrupt (82xx PC Legacy)
— UARTS (2) and IR (1) Port (shared with UART1)
— System Management Bus (SMB) Controller
— Low Pin Count (LPC) Controller
— General Purpose I/O (GPIO) with Input Conditioning
Functions (ICF)
— Multi-Function General Purpose Timers (MFGPTS)
— Flash Interface (multiplexed with IDE interface)

— Real-Time Clock (RTC) with CMOS RAM
— Power Management Controller (PMC)

The Low Voltage Detect (LVD) circuit is not a GeodeLink
Device, but is connected to the Power Management Con-
troller for voltage monitoring support.

2.1 GeodeLink™ PCI South Bridge

The GeodeLink PCI South Bridge (GLPCI_SB) provides a
PCI interface for the Geode CS5535 companion device. It
acts as a PCl master or slave in providing PCI transactions
to and from the Geode CS5535 companion device and the
PCI bus. A special serial interface to the Geode GX pro-
cessor, the CPU Interface Serial (CIS), is provided that
assists in the transfer of information between the Geode
CS5535 companion device and the Geode GX processor.

The interface is complaint to PCI specification v2.2 and
may operate at up to 66 MHz. Optional bus signals
PERR#, SERR#, LOCK#, and CLKRUN are not imple-
mented. Within a PCI burst, zero wait state operation is
achieved. The PCI interface supports programmable
IDSEL selection, and can handle inbound transactions
immediately after system reset.

2.2 GeodeLink™ Control Processor

The GeodeLink Control Processor is responsible for debug
support and monitors system clocks in support of PMC
operations.

The GLCP interfaces with a JTAG compatible Test Access
Port (TAP) Controller that is IEEE 1149.1 compliant. During
debug, it can be used to pass GeodeLink packets to/from
the GeodeLink Interface Unit (GLIU). It is also used to sup-

AMD Geode™ CS5535 Companion Device Data Book
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2.3 ATA-5 Controller

The Geode CS5535 companion device integrates a fully-
buffered, ATA-5 compliant (UDMA/66) IDE interface. The
IDE interface supports one channel, which in turn supports
two devices that can operate in PIO modes 1 to 4, MDMA
modes 0 to 2, or UDMA/66 modes O to 4.

This interface is shared with the Flash interface, using the
same balls. The interface usage, immediately after reset, is
defined by the boot options selected (see Table 3-5 "Boot
Options Selection" on page 34). After reset, the interface
may be dynamically altered using the Ball Options MSR
(see Table 3-6 on page 34).

The IDE interface provides a variety of features to optimize
system performance, including 32-bit disk access, post
write buffers, bus master, MDMA, look-ahead read buffer,
and prefetch mechanism.

The IDE interface timing is completely programmable. Tim-
ing control covers the command active and recover pulse
widths, and command block register accesses. The IDE
data transfer speed for each device on each channel can
be independently programmed allowing high-speed IDE
peripherals to coexist on the same channel as older, com-
patible devices.

The Geode CS5535 companion device also provides a
software accessible buffered reset signal to the IDE drive.
The IDE_RST# signal is driven low during reset to the
Geode CS5535 companion device and can be driven low
or high as needed for device-power-off conditions.

2.4 Universal Serial Bus Controllers

The Geode CS5535 companion device provides four USB
ports, controlled by two independent controllers (USBC1
and USBC2) for 2x enhanced system performance. There
are two ports associated with each controller for a total of
four. Separate power and ground pins for the transceivers
are provided to accommodate various system designs and
provide superior noise immunity. Each pair of ports has an
associated power control line, and there is a common over-
current sense line for all four ports, compatible with the
National Semiconductor LM3526 dual-port USB power
switch. The controllers are OpenHost Controller Interface
(OHCI) v1.0 compliant, and the ports adhere to the USB
v1.1 specification, with external crimp protection diodes.

2.5 Audio Codec 97 (AC97) Controller

The audio subsection of the Geode CS5535 companion
device consists of three 32-bit stereo-buffered bus masters
(two for output, one for input) and five 16-bit mono-buffered
bus masters (three for output, two for input), whose func-
tion is to transport audio data between system memory and
external AC97 codecs.

This arrangement is capable of producing multi-channel
5.1 surround sound (left, center, right, left rear, right rear,
and low frequency effects).

The codec interface is AC97 v2.1 compliant and contains
Serial In (x2), Serial Out, Sync Out, and Bit Clock allowing
support for any AC97 codec with Sample Rate Conversion
(SRC). Additionally, the interface supports the industry-
standard 16-bit pulse code modulated (PCM) format.

2.6 Diverse Device

A suite of 82xx devices provide all the legacy PC function-
ality required by most designs, including two programma-
ble interrupt controllers (PICs), one Programmable Interval
Timer (PIT) with three channels, and Direct Memory
Access (DMA) functions. The Geode CS5535 companion
device contains eight Multi-Function General Purpose Tim-
ers (MFGPTSs) that can be used for a variety of functions. A
number of General-purpose Input/Outputs (GPIOs) are
provided, and are assigned to system functions on power-
up (i.e., LPC port); each of these may be reassigned and
given different I/O characteristics such as debounce, edge-
triggering, and so forth.

The Diverse Integration Logic (DIVIL) holds the devices
together and provides overall control and management via
MSRs.

26.1 Legacy DMA

The Geode CS5535 companion device DMA controller
consists of two cascaded 8237A-type DMA controllers that
together support four 8-bit channels. The DMA controller is
used to provide high speed transfers between internal chip
sources. It has full 32-bit address range support via high-
page registers. An internal mapper allows routing of any of
seven internal DMA sources to the four 8-bit DMA chan-
nels.

18

AMD Geode™ CS5535 Companion Device Data Book



Architecture Overview

31506B

AMDZ1

2.6.2 Programmable Interval Timer,

Legacy Timer

The Programmable Interval Timer (PIT) generates pro-
grammable time intervals from the divided clock of an
external clock input. The PIT is an 8254-style timer that
contains three 16-bit independently programmable
counters. A 14.318 MHz external clock signal (from a crys-
tal oscillator or a clock chip) is divided by 12 to generate
1.19 MHz for the clocking reference of all three counters.

2.6.3 Programmable Interrupt Controller,

Legacy Interrupt

The Programmable Interrupt Controller (PIC) consists of
two 8259A-compatible programmable interrupt controllers
connected in cascade mode through interrupt number two.
Request mask capability and edge-level controls are pro-
vided for each of the 15 channels along with a 15-level pri-
ority controller. The PIC devices support all x86 modes of
operation except Special Fully Nested mode.

An IRQ mapper takes up to 62 discrete interrupt request
(IRQ) inputs and maps or masks them to the 15 PIC inputs
and to one ASMI (asynchronous system management
interrupt). All 62 inputs are individually maskable and sta-
tus readable.

In addition to the above 8259A features, there are shadow
registers to obtain the values of legacy 8259A registers
that have not been historically readable.

2.6.4 Keyboard Emulation Logic,

Legacy Support Interface

The PS2 Keyboard Emulation Logic (KEL) provides a vir-
tual 8042 keyboard controller interface that may be used to
map non-legacy keyboard and mouse sources to this tradi-
tional interface. Flexible keyboard emulation logic allows
PS2 keyboard emulation traditionally used for USB legacy
keyboard emulation. For example, USB sources may be
‘connected’ to this interface via SMM (System Manage-
ment Mode) software. It also allows mixed environments
with one LPC legacy device and one USB device.

2.6.5 Universal Asynchronous Receiver

Transmitter and IR Port

Two Universal Asynchronous Receiver Transmitters
(UARTS) provide a system interface to the industry stan-
dard serial interface consisting of the basic transmit and
receive signals. One of the UARTs can be coupled with
infrared logic and be connected to an infrared sensor.

The UARTSs are both 16550A and 16450 software-compati-
ble and contain shadow register support for write-only bit
monitoring. The ports have data rates up to 115.2 kbps.

Serial port 1 can be configured as an infrared communica-
tions port that supports Sharp-IR, Consumer-IR, and HP-
SIR as well as many popular consumer remote-control pro-
tocols.

2.6.6 System Management Bus Controller

The System Management Bus (SMB) Controller provides a
system interface to the industry standard SMB. The SMB
allows easy interfacing to a wide range of low-cost memory
and /O devices, including: EEPROMs, SRAMSs, timers,
ADC, DAC, clock chips, and peripheral drivers. These lines
are shared with two GPIOs and must be configured as
SMB ports in order for this interface to be functional.

The SMB is a two-wire synchronous serial interface com-
patible with the System Management Bus physical layer.
The SMB Controller can be configured as a bus master or
slave, and can maintain bidirectional communication with
both multiple master and slave devices. As a slave device,
the SMB Controller may issue a request to become the bus
master.

2.6.7 Low Pin Count Port

This port provides a system interface to the industry stan-
dard Low Pin Count (LPC) bus. The controller can convert
an internal Local bus memory or I/O cycle to an external
LPC cycle. It receives serial IRQs from the LPC and con-
verts them to parallel form so they can be routed to the IRQ
mapper. Lastly, it interacts with Legacy DMA logic to per-
form DMA between on-chip or off-chip DMA devices.

The LPC interface is based on the Intel's Low Pin Count
(LPC) Interface specification v1.0. In addition to the
required signals/pins specified in the Intel specification, it
also supports two optional signals:

e LPC_DRQ# - LPC DMA Request
e LPC_SERIRQ - LPC Serial encoded IRQ

The LPC interface supports memory, 1/0, DMA, and Intel’s
firmware hub interfaces.

2.6.8 General Purpose I/0Os with Input

Conditioning Functions (ICF)

There are 32 GPIOs in the Geode CS5535 companion
device, 28 are externally available, that offer a variety of
user-selectable configurations including accessing auxil-
iary functions within the chip, and input conditioning such
as debounce and edge detect. Register access is config-
ured in such a way as to avoid Read-Modify-Write opera-
tions; each GPIO may be directly and independently
configured.

Several groups of GPIOs are multiplexed between the LPC
Controller, the SMB Controller, access to the UARTs and
MFGPTs, and power management controls including sys-
tem power and Sleep buttons. Six of the GPIOs are in the
Standby power domain, giving them increased versatility
as wakeup event sources when only Standby power is
applied.

A GPIO interrupt and power management event (PME)
mapper can map any subset of GPIOs to the PICs (eight
interrupts available) or Power Management Subsystem
(eight events available).

AMD Geode™ CS5535 Companion Device Data Book
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Versatile input filtering is available for each GPIO input.
Each preliminary input is optionally connected to a digital
filter circuit that is optionally followed by an event counter.
Lastly followed by an edge detector that together provide
eight different ICFs (input conditioning functions), plus an
auto-sense feature for determining the initial condition of
the pin.

2.6.9  Multi-Function General Purpose Timers

This module contains eight Multi-Function General Pur-
pose Timers (MFGPTS), six are in the normal Vpp Working
power domain, while the other two are in the Standby
power domain. The timers are very versatile and can be
configured to provide a Watchdog timer (trigger GPIO out-
put, interrupt or reset), perform Pulse Width Modulation
(PWM) or Pulse Density Modulation (PDM), create Blink
(low frequency pulse for LED), generate GPIO outputs, or
act as general purpose timers.

Each MFGPT operates independently and has the follow-
ing features:

e 32 kHz or 14.318 MHz clock selectable by software
(applies to MFGPTO to MFGPTS5, in Working power
domain, only).

e MFGPT6 and MFGPT?7, in Standby power domain, use
32 kHz clock.

» Programmable input clock prescaler divisor to divide
input clock by 2', where i = 0 to 15.

« Provide outputs for generating reset (limited to MFGPTO
to MFGPT5), IRQs, NMI, and ASMIs (indirectly through
PICs).

2.6.10 Flash Interface

The Geode CS5535 companion device has a Flash device
interface that supports popular NOR Flash and inexpen-
sive NAND Flash devices. This interface is shared with the
IDE interface (ATA-5 Controller (ATAC)), using the same
balls. NOR or NAND Flash may co-exist with IDE devices
using PIO (Programmed 1/O) mode. The 8-bit interface
supports up to four “lanes” of byte-wide Flash devices
through use of four independent chip selects, and allows
for booting from the array. Hardware support is present for
SmartMedia-type ECC (Error Correction Code) calcula-
tions, off-loading software from having to support this task.

All four independent chip selects may be used as general
purpose chip selects to support other ISA-like slave
devices. Up to 1 kB of address space (without external
latches) may be supported using these signals.

2.6.11 Real-Time Clock with CMOS RAM

The Geode CS5535 companion device maintains a real-
time clock for system use. The clock is powered by an
external battery and so continues to keep accurate time
even when system power is removed. The clock can be set
to make automatic Daylight Savings Time changes in the
spring and fall without user intervention. There are sepa-

rate registers for seconds, minutes, hours, days (both day
of the week and day of the month), months, and years.
Alarms can be set for any time within the range of these
registers, which have a 100-year capability. The clock uses
an external 32 kHz oscillator or crystal as the timing ele-
ment.

The same battery that keeps the clock continuously pow-
ered also provides power to a block of 242 bytes of CMOS
RAM, used for storing non-volatile system parameters.

2.6.12 Power Management Controller

The Geode CS5535 companion device has state-of-the-art
power management capabilities designed into every mod-
ule. Independent clock controls automatically turn clocks
off to sections of the chip that are not being used, saving
considerable power. In addition, the chip supports full
Sleep and Wakeup states with multiple methods of induce-
ment. A suite of external signals support power manage-
ment of devices on the system board. Legacy Power
Management (PM), Advanced Power Management (APM),
and Advanced Configuration and Power Interface (ACPI)
techniques and requirements are supported. The GPIO
subsystem can be configured to transmit any of several
wakeup events into the system.

The Geode CS5535 companion device is divided into two
main power domains: Working and Standby, plus circuits
such as the real-time clock and CMOS RAM that are bat-
tery-backed. Most of the Geode CS5535 companion
device is in the Working power domain, except for
GPIO[31:24] and MFGPT[7:6]. This allows these devices
to be used for wakeup events or output controls.

2.7 GeodeLink™ Interface Unit

The GeodeLink Interface Unit (GLIU) makes up the internal
bus derived from the GeodeLink architecture. It has eight
ports, one of which is dedicated to itself, leaving seven for
use by internal GeodeLink devices. Figure 1-1 "Block Dia-
gram" on page 13 shows this device as the central element
of the architecture, though its presence is basically trans-
parent to the end user.

2.8 Low Voltage Detect

The Low Voltage Detect (LVD) circuit monitors: Standby
I/O voltage, Standby Core voltage, and Working Core volt-
age. Working I/O voltage is not monitored and is assumed
to track with Working Core voltage. The LVD monitors
these voltages to provide Working and Standby power-
good signals (resets) for the respective working and
standby power domains. Additionally, the PMC monitors
the working power-good signal to shut-down and/or re-start
the system as appropriate.
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2.9 Processor Support

As previously stated, the Geode CS5535 companion block diagrams for a WebPAD™ system and thin client
device was designed to interface with the Geode GX pro- application based on the Geode GX processor and Geode
cessor. Figure 2-1 and Figure 2-2 on page 22 show typical CS5535 companion device.

fwos TFT LCD
SDRAM AMD Geode™
SODIMM GX Processor
DSTN LCD
Optional
Cardbus Controller
Cardbus pcli211 | PC
Socket TPS2211
Microcontroller
PADCard
Connector
| LPC AMD Geode™ 2-Wire UART I/F
XpressROM coce
CPLD CS5535
LPC Bus Companion -
I | Device AC97 II M|C|n |
Codec
Compact <—|_> l ] Internal
Flash IDE Mic
Audio A Touchscreen
USB Power Switch udio Amp Interface
and Over-Current Protection [
Headphone
U D I
po| UsB uge—
Port 3 Po| USB
Port 2
. AC o Lilon
Power Section  ~ o T Charger — Battery
 / + AC Adapter or Battery Power
Two-Phase Sync. Clock
Triple Regulator F?Z/:Z.ng)r Generator
Controller 9 for all clocks

Figure 2-1. Typical WebPAD™ System Block Diagram
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USB
USB Power Switch o-%» 4 Ports
and Over-Current Protection

Figure 2-2. Thin Client Application System Block Diagram
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Signal Definitions

This section defines the signals and describes the external
interface of the AMD Geode™ CS5535 companion device.
Signal multiplexing has been utilized to a high degree. For
example, the IDE and Flash interfaces are multiplexed on
the same balls. Configuration is dependent upon the boot
options selected (see Table 3-5 "Boot Options Selection”
on page 34). If Flash is selected, the user has the option of
using NOR and/or NAND Flash devices.

The GPIOs are configurable (e.g., any GPIO input can be
mapped to an interrupt, ASMI, or PME). Figure 3-1 shows
the signals organized in typical functional groups - not all
possible multiplexing is shown.

Where signals are multiplexed, the primary signal name is
listed first and is separated by a plus sign (+). A slash (/) in
a signal name means that the function is always enabled
and available (i.e., time multiplexed).

MHZ66_CLK —— —® USB_PWR_EN1
MHZ48_CLK ———» — USB_PWR_EN2
MHZ14_CLK ——» USB |<—— USB_OC_SENS#
KHZ32_XC| — Interface j<&—® USB1_1_DATPOS
KHZ32_XCO ————] gystem Signals j<—® USB1_1_DATNEG
RESET_WORK# ———® | & ce <— USB1_2_DATPOS
RESET_STAND# ———®] o gnals [<€— USB1_2_DATNEG
RESET_OUT# —] <€&— USB2_1_DATPOS
WORKING ~—— [<— USB2_1_DATNEG
SUSP#/CIS ~—] <— USB2_2_DATPOS
suspat ——1  AMD Geode™ |<— USB2_2 DATNEG
IRQ13 — CS5535 — AVss_uss
Vear — | . AVpp_uss
Vss_veaT1 Comp anion B
Vss_vBaT2 Device
LVD_EN# <—— |PC_CLK
LPC <= | PC_AD[3:0]+GPIO[19:16]
Interface j<— |PC_DRQ#+GPIO20
PCI_CLK —®» Signals j<—® LPC_SERIRQ+GPIO21
AD[31:0] g <¢— | PC_FRAME#+GPI022
C/BE[3.0[# ~&—P>|
PAR -a—] PCI
FRAME# -&—] Interface Audio |—® AC_S_OUT+BOS1
DEVSEL# -&—®] Signals Codec 97 [<&——— AC_S_IN
IRDY# <P Interface f—® AC_S_SYNC+BOSO0
TRDY# —P Signals j<——— AC_CLK
STOP# ~-4—P|
REQ# ~<—
GNT# ——

(Continued on next page)

Figure 3-1. Typical Signal Groups
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AN

GPIOs and j<—® GPIO1+AC_BEEP

“Recommended”
IDE RESET# -— Usage [<—® GPIO2+IDE_IRQO
IDE_ADO+FLASH_AD25/AD[0]+CLE ~~——T
IDE_AD[2:1]+FLASH_AD[27:26]/AD[2:1] ~—— <&— GPI010+THRM_ALRM#
IDE_DATA15+FLASH ALE ~@——p> <— GPI011+SLP_CLK_EN#+MFGPT_C2
IDE_DATA[14:8]+FLASH_AD[24:18)/AD[9:3] =i <@ GPI024+WORK_AUX
IDE_DATA[7:0[+FLASH_AD[17:10/I0[7:0] <= |DE/Flash <— GP|025+LOW_BAT#+MFGPT7_C2
IDE_CSO#+FLASH_CS0#+CE0# ~&—] Interface <@— GPIO28+PWR_BUT#
IDE_CS1#+FLASH_CS1#+CE1# ~&—] Signals <& GPIOI3+SLEEP_BUT
IDE_DREQO#+FLASH_CS2#+CE2# ~<@— <— GPIOO0 (PCI_INTA#)
IDE_DACKO#+FLASH_CS3#+CE3# ~— <— GPIO7+MFGPT2_C1+SLEEP_X (PCI_INTB#)

IDE IORO#+FLASH RE# ~-— @——® GPIO12+AC_S_IN2+SLEEP_Y
IDE_lowo#+FLASH We# <e——  AMD Geode™ [ GPIO26+MFGPT7_RS (PME#)

IDE_RDYO+FLASH_IOCHRDY+RDY/BUSY# ——8» CS5535
<— GPI014+SMB_CLK

Companion le— Gpio15+SMB_DATA

Device
<—P GPIO8+UART1_TX+UART1_IR_TX
TCK —P» [<€— GPIO9+UART1_RX+UART1_IR_RX
™S ——B — GPIO4+UART2_TX (DDC_SDA)
TDI ——— Debug and l——» GPIO3+UART2_RX (DDC_SCL)

TDO ~—
T_DEBUG_IN —
T_DEBUG_OUT ~@—]
LVD_TEST ~—
TEST_MODE ———>|

[<¢—» GPIO5+MFGPT1_RS+MFGPTO_C1
[<€&—® GPIO6+MFGPT0_RS+MFGPT1_C1+MFGPT2_C2
[<— GPI027+MFGPT7_C1+32KHZ

Manufacturing
Interface Signals

Vcore [Total of 8]

Power,
FUNC_TEST —| Ground, Vcore vss [Total of 1]
and Vo [Total of 14]

Vio_vsg [Total of 1]
Vgg [Total of 18]
NC [Total of 19]

No Connects

Note: Bold-italicized signal names in parenthesis denote a “recommended” use for a specific GPIO.
See Table 3-8 "GPIO Options" on page 47 for additional details.

Figure 3-1. Typical Signal Groups (Continued)
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3.1 Ball Assignments

As illustrated in Figure 3-1 on page 23, the Geode CS5535 — Includes a column labeled Configuration with refer-
companion device is configurable. Boot options and regis- ences to:

ter programming are used to set various modes of opera- — BOSJ[1:0] - See Section 3.1.2 "Boot Options" on
tion and specific signals on specific balls. page 34.

This section describes the ball assignments and interface

— Ball Opt MSR - See Section 3.1.3 "Ball Options"
on page 34.

options: — IN_AUX1, OUT_AUXL, and OUT AUX2 - See
* Figure 3-2 "208-PBGA Ball Assignment Diagram" on Section 3.2.8 "GPIOs" on page 47.
page 26:

— Top view looking through package.

« Table 3-3 "Ball Assignments: Sorted Alphabetically by
Signal Name" on page 31:

+ Table 3-2 "Ball Assignments: Sorted by Ball Number" on — Quick-reference list, sorted alphabetically with

page 27:

— Primary signal name is listed first.
— Includes a column labeled Buffer Type. See Section
3.1.1 "Buffer Types" on page 33 for details.

primary signal listed first.

The tables in this section use several abbreviations. Table
3-1 lists the mnemonics and their meanings.

Table 3-1. Abbreviations/Definitions

Mnemonic Definition

A Analog

AVgg Analog Ground Connection

AVpp Analog Power Connection

GND Ground

| Input

I} Bidirectional

(0] Output

oD Open-drain

Ball Opt MSR Model Specific Register Ball Options: A register is used to configure balls with multiple functions.
Refer to Section 3.1.3 "Ball Options" on page 34 for further details.

PD Pull-down resistor

PWR Power

PU Pull-up resistor

TS TRI-STATE

Vcore 1.2V or 1.5V Core Power Working Connection

VcoRE_vsB 1.2V or 1.5V Core Power Standby Connection

Vio 3.3V I/O Power Working Connection

Vio vsB 3.3V I/O Power Standby Connection

Vss Ground

# The “#” symbol at the end of a signal name indicates that the active, or asserted state occurs when
the signal is at a low voltage level. When “#” is not present after the signal name, the signal is asserted
when at a high voltage level.

/ A “l" in a signal name indicates the function is always enabled (i.e., time multiplexed - available when
needed).

+ A “+”in a signal name indicates the function is available on the ball, but that either strapping options or

register programming is required to select the desired function.
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
Al ® O O O O O 0 ® ®» 0O ©» ® ®© ®® ® O O
GPIO11 NC Vear KHZ321 RST# TST™M Vcore GPIO28 GPIO25  MHZ66 IDE_AO IDE_A1 IDE_RDY IDE_DQ# IDE_D1 NC IDE_D12
sl O @ O O O 0 ® O O » 6® ®© 6 ® O© ® O
NC  Vgs vear2 KHZ320 NC NC Viovse GPIO26 RSTSD# LVDTST IDE_CSO# IDE_A2 GPIO2 IDE_IOR# IDE_DO IDE_D14 IDE_D13 IDE_D4
cl O ® ® @ O O ® ® ® 0O ® ® ® © ® O
MHZ14 GPIO7 GPIO10 Vgs ygar1 WRKG RSTWRK# LVDEN# GPIO27 GPIO24 IDE_CS1# NC IDE_DKO# IDE_IOW# IDE_D15 IDE_D2 IDE_D3 IDE_D11
D] ® ® @ © O O @€ O @€ O ® ® ©®
GPIO9  GPIO6  GPIO5 Vio Vss Vio Vss Veore Vio Veore Vss Vio Vss Vio IDE_D5 IDE_D10 IDE_D9
E| ® ©® @ o © ©,
GPIO3  GPIO4  GPIO8 Vss Vss IDE_D6 IDE_D7 IDE_D8
F ® O O O @ O
GPIO15 GPIO13  FTST Vio Vio  IDE_RST# AVss yss AVpp_uss
G| ® ® ® A M D G d ™ ® O O O
LPC_DQ# LPC_SQ GPIO14 Vss e 0 e Vss NC USB2_2N USB2_2P
" S CS5535 - 2
LCP_CLK LPC_AO0 LPC_FRM# Vcore Veore NC  USB2_1N USB2_1P
e e Companion R
LPC_A2 LPC_A1 GPIO12 Vss p Vss NC  AVss_uss AVpp_uss
K| ® O ® O ev | ce © O O O
LPC_A3 IRQ13  GPIO1  Vcogre D Veore NC  USB1_1P USB1_1N
L] O L ®¢ O O O
AC_SIN AC_SOUT AC_SSYNC Vgg Vss NC USB1_2P USB1_2N
M O O O (Top View - Looking Through Package) O O e O
AC_CLK DBUGI DBUGO Vio Vio NC  AVss_uss AVpp_uss
N O O O ®¢ O O O
SUSPA# TCK T™S Vss Vss USB_OC# USB_PW2E MHZ48
PO O O O @ O @€ O O O @€ O @€ O O O O
TDI TDO SUSP# Vio Vss Vio Vss Vcore Vio Veore Vss Vio Vss Vio AD7 AD4 USB_PW1E
R O O O O O O O O O O O O O O O O O
GNT# GPIOO NC AD28 AD26 C/BE3# AD21 AD18 NC IRDY# DEVSEL# AD15 AD12 AD9 AD6 AD2 ADO
T © 0O 0 0 0O 0o O O O O o O o o o O O
REQ# NC AD30 AD27 AD25 AD23 AD20 AD17 C/BE2#  TRDY# STOP# AD14 AD11 AD8 AD5 AD3 AD1
u O O O O O O O
AD31 NC AD29 PCI_CLK AD24 AD22 AD19 AD16 FRAME# PAR C/BE1# AD13 AD10 C/BEO# NC NC NC
1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17
Note: Signal names have been abbreviated in this figure due to space constraints.
@ = GND terminal
O =PWR terminal
@ = Multiplexed signal
= BOS (Boot Option Select)
Figure 3-2. 208-PBGA Ball Assignment Diagram
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Table 3-2. Ball Assignments: Sorted by Ball Number

Ball Buffer Type Ball Buffer Type
No. Signal Name (Note 1) Type (Note 2) Configuration No. Signal Name (Note 1) Type (Note 2) Configuration
Al GPIO11 110 Q7 B1l |IDE_AD2 o) IDE BOS[1:0] = 00
SLP_CLK_EN# o OUT_AUX1 oril
MEGPTL C2 ° OUT AUXZ FLASH_AD27/AD2 0 BOS[1:0] = 10
A2 NC B12 |GPIO2 110 IDE
A3 Vear Wire | Bare_Wire_ IDE_IRQO | IN_AUX1
BP B13 |IDE_IORO# 0 IDE BOS[1:0] = 00
11
A4 |KHZ32_XCI Wire | Bare Wire or
FLASH_RE# o) BOS[1:0] = 10
A5 RESET_OUT# o) Q7 = [1:0]
B14 |IDE_DATAO 110 IDE BOS[1:0] = 00
A6 TEST_MODE Wire Bare_Wire - or 11[ I
A7 | Vcore_vss PWR FLASH_AD10/100 110 BOS[1:0] = 10
A8 GPIO28 110 Q7 B15 |IDE_DATA14 110 IDE BOSJ[1:0] = 00
PWR_BUT# [ IN_AUX1 oril
A9 GPIO25 /o Q7 FLASH_AD24/AD9 0 BOS[1:0] = 10
LOW BAT# | IN AUX1 B16 |IDE_DATA13 110 IDE BOS[1:0] = 00
= = oril
MFGPT7_C2 o) OUT_AUX2
FLASH_AD23/AD8 o BOS[1:0] = 10
A10 | MHZ66_CLK I Q3
B17 |IDE_DATA4 110 IDE BOS[1:0] = 00
All | IDE_ADO o) IDE BOS[1:0] = 00 or 11
orll
FLASH_AD14/104 110 BOS[1:0] = 10
FLASH_AD25/ADO o BOS[1:0] = 10
c1 MHZ14_CLK [ Q7
FLASH_CLE 0
= c2 GPIO7 110 PCI
A12 | IDE_AD1 o IDE BOS[1:0] = 00
or 11 MFGPT2_C1 o) OUT_AUX1
FLASH_AD26/AD1 o BOS[1:0] = 10 SLEEP_X o OUT_AUX2
A13 | IDE_RDYO [ IDE BOS[1:0] = 00 €3 | GPIO10 I'o Q7
orll THRM_ALRM# I IN_AUX1
FLASH_IOCHRDY | BOS[1:0] = 10 c4 Vss vBAT1 AGND | AVSS_USB
FLASH_RDY/BUSY# [ C5 | WORKING o SMB
Al4 | IDE_DREQO I IDE ErOlSl[l:O] =00 C6 RESET_WORK# | Q7
FLASH CS2# o BOS[1:0] = 10 Cc7 LVD_EN# Wire Bare_Wire
FLASH_CE2# o c8 GPI027 110 Q7
Al5 | IDE_DATA1 110 IDE BOS[1:0] = 00 MFGPT7_C1 ° OUT_AUX1
or11 32KHZ o] OUT_AUX2
FLASH_AD11/101 110 BOS[1:0] = 10 C9 GPI1024 o] SMB
Al6 | NC WORK_AUX o] OUT_AUX1
Al7 | IDE_DATA12 110 IDE BOS[1:0] = 00 C10 |IDE_CS1# o IDE BOSI[1:0] = 00
ori11 oril
FLASH_AD22/AD7 l¢] BOS[1:0] = 10 FLASH_CS1# o BOS[1:0] = 10
B1 NC - - FLASH_CE1# (@)
B2 Vss veaT2 AGND | AVSS_USB Cll1 |NC
B3 KHZ32 XCO Wire Bare Wire C12 |IDE_DACKO# o IDE BOS[1:0] = 00
— — orll
B4 NC
FLASH_CS3# o BOS[1:0] = 10
B5 NC
FLASH_CE3# o]
B6 Vio vse PWR
= C13 | IDE_IOWO0# o IDE BOS[1:0] = 00
B7 GP1026 110 Q7 oril
MFGPT7_RS I IN_AUX1 FLASH_WE# o) BOS[1:0] = 10
B8 RESET_STAND# I Bare_Wire Cl4 |IDE_DATA15 e} IDE BOS[1:0] = 00
B9 |LVD_TEST Wire (O) | Bare_Wire oril
B10 |IDE_CSO# o IDE BOSI[1:0] = 00 FLASH_ALE o BOS[1:0] = 10
orll C15 |IDE_DATA2 110 IDE BOS[1:0] = 00
FLASH_CSO# l¢] BOS[1:0] = 10 orll
FLASH_CEO# fe) FLASH_AD12/102 110 BOS[1:0] = 10
C16 |IDE_DATA3 110 IDE BOS[1:0] = 00
ori1l
FLASH_AD13/103 110 BOS[1:0] = 10
AMD Geode™ CS5535 Companion Device Data Book 27



AMDAA 315068 Signal Definitions
Table 3-2. Ball Assignments: Sorted by Ball Number (Continued)
Ball Buffer Type Ball Buffer Type
No. Signal Name (Note 1) Type (Note 2) Configuration No. Signal Name (Note 1) Type (Note 2) Configuration
C17 |IDE_DATA11 e} IDE BOS[1:0] = 00 F1 GPIO15 110 SMB
ori1 SMB_DATA o IN_AUX1 and
FLASH_AD21/AD6 o] BOS[1:0] = 10 OUT_AUX1
D1 GPI09 110 Q7 F2 GPIO13 110 Q7
UART1_RX I IN_AUX1 SLEEP_BUT [ IN_AUX1
UART1_IR_RX [ F3 FUNC_TEST I SMB
D2 GPI0O6 110 Q7 F4 Vio PWR
MFGPTO_RS I IN_AUX1 F14 |Vio PWR
MFGPT1_C1 O OUT_AUX1 F15 IDE_RESET# fo) IDE
MFGPT2_C2 o OUT_AUX2 F16 |AVss uss AGND | AVSS_USB
D3 GPIOS Vo Q7 F17 | AVpp uss APWR | AVDD_USB
MFGPT1_RS I IN_AUX1 =
G1 LPC_DRQ# I PCI Ball Opt MSR
MFGPTO_C1 o) OUT_AUX1 [6,4] = 1,1
D4 Vio PWR GPI020 110 Ball Opt MSR
D5 |Vsg GND [61=0
G2 LPC_SERIRQ e} PCI Ball Opt MSR
D6 |Vio PWR [6,5]= 1,1
D7 Vss GND GPI021 110 Ball Opt MSR
D8  |Vcore PWR [61=0
MFGPT2_RS I IN_AUX1
D9 |V PWR
G3 | GPIO14 110 SMB
D10 |Vcore PWR
SMB_CLK 110 IN_AUX1 and
D11 |Vsg GND OUT_AUX1
D12 |Vio PWR G4 | Vss GND
D13 |Vsg GND G14 |Vgg GND
D14 Vo PWR G15 |NC
D15 |IDE_DATAS 1o IDE BOS[1:0] = 00 G16 | USB2 2 DATNEG /0 | Bare_wire
orll G17 |USB2_2_DATPOS 110 Bare_Wire
FLASH_AD15/I105 1/10 BOSJ[1:0] = 10 H1 LPC_CLK | Q7
D16 IDE_DATA10 110 IDE BOSJ[1:0] = 00 H2 LPC_ADO 110 PCI Ball Opt MSR
orll [6]=1
FLASH_AD20/AD5 o BOS[1:0] = 10 GPIO16 110 Ball Opt MSR
D17 |IDE_DATA9 10 IDE BOS[1:0] = 00 [61=0
oril H3 LPC_FRAME# o] PCI Ball Opt MSR
FLASH_AD19/AD4 o BOS[1:0] = 10 =1
E1l GPIO3 110 SMB GPI1022 110 Ball Opt MSR
6]=0
UART2_RX I IN_AUX1 (o1
H4 | Vcore PWR
E2 GPI04 110 SMB
H14 | Vcore PWR
UART2_TX o] OUT_AUX1
E3 | GPIOS ) Q7 HI15 |NC
UARTL_TX o OUT AUXL H16 |USB2_1_DATNEG 110 Bare_Wire
UARTL_IR_TX o OUT AUX2 H17 | USB2_1_DATPOS 110 Bare_Wire
E4 Vas GND Ji LPC_AD2 110 PCI Ball Opt MSR
[6]=1
El4 |Vsg GND GPIO18 10 Ball Opt MSR
E15 |IDE_DATAG 10 IDE BOSI[1:0] = 00 [61=0
orll J2 LPC_AD1 110 PCI Ball Opt MSR
FLASH_AD16/106 110 BOS[1:0] = 10 [6]=1
E16 |IDE_DATA7 110 IDE BOS[1:0] = 00 GPIO17 110 Ball Opt MSR
or11 [6]=0
FLASH_AD17/107 110 BOS[1:0] = 10 J3 GPIO12 110 Q7
E17 |IDE_DATA8 110 IDE BOS[1:0] = 00 AC_S_IN2 I IN_AUX1
oril SLEEP_Y o OUT_AUX2
FLASH_AD18/AD3 o BOS[1:0] = 10 ) Ves GND
J14 | Vgg GND
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Table 3-2. Ball Assignments: Sorted by Ball Number (Continued)

Ball Buffer Type Ball Buffer Type
No. Signal Name (Note 1) Type (Note 2) Configuration No. Signal Name (Note 1) Type (Note 2) Configuration
J15 | NC P9 Vio PWR
J16 | AVss_use AGND | AVSS_USB P10 |Veore PWR
J17 | AVpp uss APWR | AVDD_USB P11 |Vss GND
K1 LPC_AD3 110 PCI Ball Opt MSR P12 |V PWR
6]=1
(6] P13 | Vsg GND
GPIO19 110 Ball Opt MSR
[6]=0 P14 Vio PWR -
K2 IRQ13 I Q7 P15 |AD7 110 PCI
K3 GPIO1 110 Q7 Default P16 | AD4 110 PCI
AC_BEEP o OUT_AUX1 P17 |USB_PWR_EN1 o Q7
MFGPTO_C2 o OUT_AUX2 R1 GNT# I PCI
K4 VCore PWR R2 GPIO0 110 PCI
K14 | Vcore PWR R3 NC
K5 |Ne R4 AD28 110 PCI
K16 |USB1_ 1 _DATPOS o | Bare_wire R5 |AD26 o PCI
K17 |USB1_ 1 DATNEG o | Bare_wire R6 | C/BE3# o PCI
a1 AC_S IN | o7 R7 AD21 110 PCI
2 AC_S_OUT 5 o7 R8 AD18 110 PCI
BOS1 | R9 |NC
3 AC_S_SYNC o o7 R10 |IRDY# 110 PCI
BOSO | R11 |DEVSEL# 110 PCI
L Vs GND R12 |AD15 110 PCI
R1 AD12 I PCI
L14 |Vsg GND 3 o c
R14 | AD9 110 PCI
L15 [NC
R15 |AD6 110 PCI
L16 |USB1_2_DATPOS 110 Bare_Wire
== R16 |AD2 110 PCI
L17 |USB1_2 DATNEG 110 Bare_Wire
R17 |ADO 110 PCI
M1 |AC_CLK I Q7
T1 REQ# o PCI
M2 | T_DEBUG_IN I Q5
T2 NC
M3 | T_DEBUG_OUT o Q5
T3 AD30 110 PCI
M4 |V PWR
T4 AD27 110 PCI
M14 | Vio PWR T5 AD25 110 PCI
M15 |NC T6e |AD23 10 PCI
M16 | AVss ysp AGND | AVSS_USB - AD20 /o PCl
M17 | AVpp_uss APWR | AVDD_USB T8 AD17 110 PCI
N1 SUSPA# I Q7 T9 C/BE2# 110 PCI
N2 TCK I Q7 T10 | TRDY# 110 PCI
N3 T™S I Q7 T11 |STOP# 110 PCI
N4 VSS GND T12 |AD14 110 PCI
N14 |VSS GND T13 |AD11 110 PCI
N15 |USB_OC_SENS# I Q7 Ti4 |ADS 110 PCI
N16 | USB_PWR_EN2 o Q7 Ti5 |AD5 110 PCI
N17 | MHZ48_CLK I Q3 T16 |AD3 110 PCI
P1 TDI I Q5 T17 |AD1 110 PCI
P2 TDO 0, TS Q5 U1 AD31 110 PCI
P3 SUSP# o Q3 u2 NC
cls o u3 AD29 110 PCI
P4 Vio PWR U4 PCI_CLK I Q3
P5 Vss GND us AD24 110 PCI
P6 Vio PWR ue AD22 110 PCI
p7 Ves GND u7 AD19 110 PCI
g Veore PWR us AD16 110 PCI
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Table 3-2. Ball Assignments: Sorted by Ball Number (Continued)
Ball Buffer Type Ball Buffer Type
No. Signal Name (Note 1) Type (Note 2) Configuration No. Signal Name (Note 1) Type (Note 2) Configuration
U9 FRAME# 110 PCI uU15 NC - -
u10 PAR 110 PCI ul6 NC - -
U1l C/BE1l# 110 PCI u17 NC - -
ul2 | AD13 I/0 PCI Note 1. The primary signal name is listed first.
Ul3 | AD10 /10 PCl Note 2. See Table 3-4 "Buffer Type Characteristics" on page 33 for buffer
type definitions.
u14 C/BEO# 110 PCI
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Table 3-3. Ball Assignments: Sorted Alphabetically by Signal Name

Ball Ball Ball Ball
Signal Name No. Signal Name No. Signal Name No. Signal Name No.
32KHZ cs FLASH_AD10/I00 B14 GPIO17 J2 LVD_EN# c7
AC_BEEP K3 FLASH_AD11/101 Al5 GPIO18 J1 LVD_TEST B9
AC_CLK M1 FLASH_AD12/I02 C15 GPIO19 K1 MFGPTO_C1 D3
AC_S_IN L1 FLASH_AD13/I03 C16 GPI020 G1 MFGPTO_C2 K3
AC_S_IN2 J3 FLASH_AD14/104 B17 GPIO21 G2 MFGPTO_RS D2
AC_S_OUT L2 FLASH_AD15/I05 D15 GPI022 H3 MFGPT1_C1 D2
AC_S_SYNC L3 FLASH_AD16/I06 E15 GPl024 c9 MFGPT1_C2 Al
ADO R17 FLASH_AD17/107 E16 GPIO25 A9 MFGPT1_RS D3
AD1 T17 FLASH_AD18/AD3 E17 GPIO26 B7 MFGPT2_C1 c2
AD2 R16 FLASH_AD19/AD4 D17 GPI027 cs8 MFGPT2_C2 D2
AD3 T16 FLASH_AD20/AD5 D16 GPI028 A8 MFGPT2_RS G2
AD4 P16 FLASH_AD21/AD6 c17 IDE_ADO All MFGPT7_C1 cs8
AD5 T15 FLASH_AD22/AD7 A7 IDE_AD1 Al12 MFGPT7_C2 A9
AD6 R15 FLASH_AD23/AD8 B16 IDE_AD2 B11 MFGPT7_RS B7
AD7 P15 FLASH_AD24/AD9 B15 IDE_CSO0# B10 MHZ14_CLK c1
AD8 T14 FLASH_AD25/ADO0 All IDE_CS1# c10 MHZ48_CLK N17
AD9 R14 FLASH_AD26/AD1 Al12 IDE_DACKO# c12 MHZ66_CLK A10
AD10 u13 FLASH_AD27/AD2 B11 IDE_DATAQ B14 NC (Total of 19) A2,
AD11 T13 FLASH_ALE c14 IDE_DATA1 Al5 ABllev
AD12 R13 FLASH_CEO# B10 IDE_DATA2 c15 B4,
AD13 u12 FLASH_CE1# C10 IDE_DATA3 C16 BS,
AD14 T12 FLASH_CE2# Al4 IDE_DATA4 B17 gié
AD15 R12 FLASH_CE3# c12 IDE_DATA5 D15 H15.
AD16 us FLASH_CLE All IDE_DATAG E15 J15,
AD17 T8 FLASH_CS0# B10 IDE_DATA? E16 'ﬁg’
AD18 R8 FLASH_CS1# c10 IDE_DATA8 E17 M15
AD19 u7 FLASH_CS2# Al4 IDE_DATA9 D17 R3,
AD20 T7 FLASH_CS3# Cc12 IDE_DATA10 D16 FT*gv
AD21 R7 FLASH_IOCHRDY A13 IDE_DATA11 c17 Uz
AD22 ué FLASH_RDY/BUSY# A13 IDE_DATA12 Al7 u15,
AD23 T6 FLASH_RE# B13 IDE_DATA13 B16 Lljllf;

AD24 us FLASH_WE# c13 IDE_DATA14 B15
PAR u10

AD25 T5 FRAME# u9 IDE_DATA15 c14
PCI_CLK U4

AD26 R5 FUNC_TEST F3 IDE_DREQO# Al4
PWR_BUT# A8

AD27 T4 GNT# R1 IDE_IORO# B13
REQ# T1

AD28 R4 GPIOO R2 IDE_IOWO# c13
RESET_OUT# A5

AD29 u3 GPIO1 K3 IDE_IRQO B12
RESET_STAND# B8

AD30 T3 GPIO2 B12 IDE_RDYO A13
RESET_WORK# c6

AD31 u1l GPIO3 E1l IDE_RESET# F15
SLEEP_BUT F2

AVpp uss F17, GPIO4 E2 IRDY# R10
- 117 SLEEP_X c2

: GPIO5 D3 IRQ13 K2
M17 SLEEP_Y J3

GPIO6 D2 KHZ32_XClI Ad
AVss_uss F16, SLP_CLK_EN# Al

- 116 GPIO7 c2 KHZ32_XCO B3
, SMB_CLK G3

M16 GPIO8 E3 LOW_BAT# A9
SMB_DATA F1

BOSO L3 GPIO9 D1 LPC_ADO H2
STOP# T11

BOS1 L2 GPIO10 c3 LPC_AD1 J2
SUSP# P3

C/BEO# u14 GPIO11 Al LPC_AD2 J1
SUSPA# N1

C/BE1# U1l GPIO12 J3 LPC_AD3 K1
T_DEBUG_IN M2

CIBE2# T9 GPIO13 F2 LPC_CLK H1
T_DEBUG_OUT M3
C/BE3# R6 GPIO14 G3 LPC_DRQ# Gl — >
cIs P3 GPIO15 F1 LPC_FRAME# H3 — -~

DEVSEL# R11 GPIO16 H2 LPC_SERIRQ G2
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Table 3-3. Ball Assignments: Sorted Alphabetically by Signal Name (Continued)

Ball Ball Ball Ball
Signal Name No. Signal Name No. Signal Name No. Signal Name No.
TDO P2 Vio (Total of 14) D4, Vss (Total of 18) D5, Vss_ vBATL ca
D6, D7,
TEST_MODE AG Do, ot Vss_vear2 B2
THRM_ALRM# c3 D12, D13, | |WORK_AUX C9
™S N3 D14, E4, WORKING p
TRDY# T10 F4, El4,
F14, G4,
UARTL_IR_RX D1 M4, 2,
UART1_IR_TX E3 M14, L4,
UART1_RX D1 P4, N4,
P6, N14,
UART1_TX E3 P9, PS5,
UART2_RX El P12, P7,
UART2_TX E2 P14 P11,
v B6 P13
USB_OC_SENS# N15 10_VSB
USB_PWR_EN1 P17
USB_PWR_EN2 N16
USB1_1 DATNEG K17
USB1_1_DATPOS K16
USB1_2_DATNEG L17
USB1_2_DATPOS L16
USB2_1_DATNEG H16
USB2_1_DATPOS H17
USB2_2 DATNEG G16
USB2_2_DATPOS G17
VBAT A3
Vcore (Total of 8) D8,
D10,
H4,
H14,
K4,
K14,
P8,
P10
VcorE_vse A7
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3.1.1 Buffer Types

Table 3-2 "Ball Assignments: Sorted by Ball Number" on
page 27 includes a column labeled “Buffer Type”. The
details of each buffer type listed in this column are given in
Table 3-4. The column headings in Table 3-4 are identified
as follows:

TS: Indicates whether the buffer may be put into the TRI-
STATE mode. Note some pins that have buffer types that
allow TRI-STATE may never actually enter the TRI-STATE
mode in practice, since they may be inputs or provide other
signals that are always driven. To determine if a particular
signal can be put in the TRI-STATE mode, consult the indi-
vidual signal descriptions in Section 3.2 "Signal Descrip-
tions" on page 36.

OD: Indicates if the buffer is open-drain, or not. Open-drain
outputs may be wire ORed together and require a discrete
pull-up resistor to operate properly.

5VT: Indicates if the buffer is 5-volt tolerant, or not. If it is 5-
volt tolerant, then 5 volt TTL signals may be safely applied
to this pin.

Backdrive Protected: Indicates that the buffer may have
active signals applied even when the Geode CS5535 com-
panion device is powered down.

PU/PD: Indicates if an internal, programmable pull-up or
pull-down resistor may be present.

Current High/Low (mA): This column gives the current
source/sink capacities when the voltage at the pin is high,
and low. The high and low values are separated by a “/”
and values given are in milli-amps (mA).

Rise/Fall @ Load: This column indicates the rise and fall
times for the different buffer types at the load capacitance
indicated. These measurements are given in two ways:
rise/fall time between the 20%-80% voltage levels, or, the
rate of change the buffer is capable of, in volts-per-nano-
second (V/ns). See Section 7.3 "AC Characteristics" on
page 550 for details.

Note the presence of several “wire” type buffers in this
table. Signals identified as one of the wire-types are not
driven by a buffer, hence no rise/fall time or other measure-
ments are given; these are marked “NA” in Table 3-4. The
wire-type connection indicates a direct connection to inter-
nal circuits such as power, ground, and analog signals.

Table 3-4. Buffer Type Characteristics

Current
Backdrive High/Low

Name TS oD 5VT Protected PU/PD (mA) Rise/Fall @ Load
Q3 X X 24/24 3ns @ 50 pF
Q5 X X 24/24 5ns @ 50 pF
Q7 X X 24/24 7 ns @ 50 pF
PCI X 0.5/1.5 1-4 Vins @ 10 pF
IDE X 16/16 1.25 Vins @ 40 pF
SMB X X Rise: 1 us @ 400 pF

Fall: 300 ns @ 400 pF
Bare_Wire NA NA NA NA NA
Bare_Wire_BP NA NA NA NA NA
AVDD_USB NA NA NA NA NA
AVSS _USB NA NA NA NA NA
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3.1.2 Boot Options

Two balls on the device, L2 and L3, the Boot Options
Select balls (BOS[1:0]), serve to specify the location of the
boot device as the system undergoes a full reset. Since
boot devices may reside in Flash or on an IDE device, the
IDE/Flash interface is necessarily selected as operating in
one of the two modes by the Boot Options. After Reset, the
function of these interfaces may be changed with the Ball
Options MSR (see Section 3.1.3 "Ball Options"). Both
these balls are multiplexed with other functions (as identi-
fied in Section 3.2.7 "Audio Codec 97 Interface” on page
45) and function as BOS[1:0] only when RESET_OUT# is
asserted. Table 3-5 indicates how these two balls should
be configured to select the desired boot device. Both balls
contain an internal pull-up, active only during reset, so if a

ball is required to be high during this time, it may be left
unconnected. If a ball is desired to be low during reset, a
pull-down (i.e., not a hard tie to ground) should be added.
During reset, both balls’ output drivers are in the TRI-
STATE mode.

3.1.3 Ball Options

Table 3-6 shows the Ball Options MSR (DIVIL MSR
51400015h), through which the function of certain groups
of multiplexed balls may be dynamically changed after the
reset period ends. Specifically, the functions LPC/GPIO
and IDE/Flash groups are selected, and certain individual
balls, as specified in the MSR, are controlled.

Table 3-5. Boot Options Selection

BOS1 BOSO
(Ball L2) (Ball L3) Description
0 0 Boot from Memory Device on the LPC Bus. IDE pins come up connected to IDE Control-
ler (see Section 3.2.3 "IDE/Flash Interface Signals" on page 40 and Table 3-6
"DIVIL_BALL_OPT (MSR 51400015h)").
0 1 Reserved.
0 Boot from NOR Flash on the IDE Bus. IDE pins come up connected to Flash Controller
(see Section 3.2.3 "IDE/Flash Interface Signals" on page 40 and Table 3-6
"DIVIL_BALL_OPT (MSR 51400015h)").
NOR Flash, ROM, or other random access devices must be connected to “FLASH_CS_3".
1 1 Boot from Firmware Hub on the LPC Bus. IDE pins come up connected to IDE Control-
ler (see Section 3.2.3 "IDE/Flash Interface Signals" on page 40 and Table 3-6
"DIVIL_BALL_OPT (MSR 51400015h)").
Table 3-6. DIVIL_BALL_OPT (MSR 51400015h)
Bit Name Description
31:12 RSVD Reserved. Reads always return 0. Writes have no effect; by convention, always write O.
11:10 | SEC_BOOT_LOC | Secondary Boot Location. Determines which chip select asserts for addresses in the
range FOOFO000h to FOOF3FFFh. Defaults to the same value as boot option:
00: LPC ROM.
01: Reserved .
10: Flash.

11: FirmWare Hub.

9:8 | BOOT_OP_

LATCHED (RO) Selection".

Latched Value of Boot Option (Read Only). For values, see Table 3-5 "Boot Options

7 RSVD

Reserved. Reads return value written. By convention, always write 0. Defaults low.
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Table 3-6. DIVIL_BALL_OPT (MSR 51400015h) (Continued)

Bit

Name

Description

PIN_OPT_LALL

All LPC Pin Option Selection.

0: All LPC pins become GPIOs including LPC_DRQ# and LPC_SERIRQ.
Ball H3 functions as GP1022
Ball H2 functions as GP1O16
Ball J2 functions as GPIO17
Ball J1 functions as GPIO18
Ball K1 functions as GPIO19
Ball G1 functions as GPI020
Ball G2 functions as GPIO21

1: All LPC pins are controlled by the LPC controller except LPC_DRQ# and
LPC_SERIRQ use are determined by bits [5:4]. (Default)
Ball H3 functions as LPC_FRAME#
Ball H2 functions as LPC_ADO
Ball J2 functions as LPC_AD1
Ball J1 functions as LPC_AD2
Ball K1 functions as LPC_AD3

When this bit is low, there is an implied high for the LPC_DISABLE_MEM and
LPC_DISABLE_IO bits in DIVIL_LEG_lO (DIVIL MSR 51400014h[25:24]).

PIN_OPT_LIRQ

LPC_SERIRQ or GPI021 Pin Option Selection.

0: Ball G2 is GP1021.
1: Ball G2 functions as LPC_SERIRQ. (Default)

PIN_OPT_LDRQ

LPC_DRQ# or GPIO20 Pin Option Selection.

0: Ball G1 is GP1020.
1: Ball G2 functions as LPC_DRQ#. (Default)

3.2

PRI_BOOT_LOC
[1:0]

Primary Boot Location. Determines which chip select asserts for addresses at or
above FO0O00000h, except those in the range specified by SEC_BOOT_LOC (bits
[11:10]). Defaults to the same value as boot option.

00: LPC ROM.

01: Reserved .

10: Flash.

11: FirmWare Hub.

RSVD

Reserved. Reads return value written. By convention, always write 0. Defaults low.

PIN_OPT_IDE

IDE or Flash Controller Pin Function Selection.

0: All IDE pins associated with Flash Controller. Default if BOS[1:0] = 10.
1: All IDE pins associated with IDE Controller. Default if BOS[1:0] = 00 or 11.

IDE_IRQO is multiplexed with GP102; therefore, this bit has no affect with regards to
programming IDE_IRQO. See Table 3-5 "Boot Options Selection" for BOS[1:0] pro-
gramming values.
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3.2 Signal Descriptions

Information in the tables that follow may have duplicate information in multiple tables. Multiple references all contain identi-
cal information.

3.2.1  System Interface Signals

Signal Name Ball No. Type Description

MHZ66_CLK A10 | 66 MHz Clock. This is the main system clock. It is also used by the IDE
interface.

MHz48 CLK N17 | USB Clock. The 48 MHz clock for the UARTs and SMB Controller.

MHZ14 CLK C1 | 14.31818 MHz Timer Clock. The input clock for power management
functions and the Programmable Interval Timer (PIT).

KHZz32_XCI A4 Wire 32 kHz Input. This input is used for the real-time clock (RTC), GPIOs,

MFGPTs, and power management functions.

This input may come from either an external oscillator or one side of a
32.768 kHz crystal. If an external oscillator is used, it should be pow-
ered by Vio_vss-

External oscillators often do not power up cleanly, causing the Standby
logic to fail to reset properly. If used, it is required that
RESET_STAND# be used to reset the Standby logic after the external
oscillator has stabilized. This can be as long as one second.

KHZz32_XCO B3 Wire 32 kHz Input 2. This input is to be connected to the other side of the
crystal oscillator connected to KHZ32_XCl, if used. Leave open (not
connected) if an oscillator (not a crystal) is connected to KHzZ32_XCI.

RESET_WORK# C6 | Reset Working Power Domain. This signal, when asserted, is the
master reset for all Geode CS5535 companion device interfaces that
are in the Working power domain. See Section 4.9.1 "Power Domains"
on page 80 for a description of the Working power domain.

RESET_WORK# must be asserted for at least 10 ns in order to be
properly recognized.

If LVD_EN# is enabled (tied low) use of this input is not required. See
the LVD_EN# signal description for further details.

RESET_STAND# B8 | Reset Standby Power Domain. This signal, when asserted, is the
master reset for all Geode CS5535 companion device interfaces that
are in the Standby power domain. See Section 4.9.1 "Power Domains"
on page 80 for a description of the Standby power domain.

To ensure the Skip feature is disabled, PWR_BUT# must be high
before RESET_STAND# is de-asserted. See PWR_BUT# description
in Table 3-9 "GPIOx Available Functions Descriptions" starting on
page 49 for details on the Skip feature.”

If LVD_EN# is enabled (tied low) use of this input is not required. See
the LVD_EN# discussion in this table.

Tie directly to Vo ygg if not used.

RESET_OUT# A5 (0] Reset Output. This is the main system reset signal. RESET_OUT# is
de-asserted synchronously with the low-to-high edge of PCI_CLK. The
de-assertion is delayed from internal reset by up to 32 seconds, with
an 8 ms default value, using a programmable counter driven by the 32
kHz clock. Note this counter default is established by RESET_STAND#
and is not affected by RESET_WORK#. Therefore, the delay value
may be changed and the system reset with the new value.

WORKING C5 (0] Working State. When high, indicates the chip is in the Working state.
This signal is intended to be used to control power to off-chip devices
in a system. Open-drain. External pull-up required.
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3.2.1  System Interface Signals (Continued)

Signal Name

Ball No.

Type

Description

SUSP#

CIs

P3

(0]

Suspend. This signal goes low in response to events as determined by
the power management logic. It requests the Geode GX processor to
enter the Suspend state. This is the default state for this ball at reset.
Not used in normal operation.

CPU Interface Serial. A 20-bit serial status word is output on this ball,
synchronized to PCI_CLK. Data changes on the rising edge and is sta-
ble on the falling edge of PCI_CLK. This WORD is output whenever
one of the internally-monitored signals changes states. See Section
5.2.14 "CPU Interface Serial (CIS)" on page 87 for details. Used in nor-
mal operation.

SUSPA#

N1

Suspend Acknowledge. This input signal is driven low by the Geode
GX processor when it has successfully entered the Suspend state.

IRQ13

K2

Interrupt Request Level 13. Floating Point error. Connect directly to
IRQ13 of the Geode GX processor.

VBaT

A3

Wire

Real-Time Clock Battery Back-Up. Battery voltage on this ball keeps
the real-time clock and CMOS RAM circuits continuously powered.

If not used, tie to ground.

2.4-3.6V, typical 3.0V.

10 pA max.

5 YA typical.

This ball incorporates a reverse bias protection diode on-chip. There is
no need for an external diode.

Vss vBAT1

C4

Vss vBAT?2

B2

AGND

Real-Time Clock Battery Grounds 1 and 2

LVD_EN#

Cc7

Wire

Low Voltage Detect Enable. LVD_EN# enables/disables the on-chip
low voltage detection circuit. When disabled, the external subsystem
must assert RESET_STAND# as Standby power is applied and must
assert RESET_WORK# as Working power is applied. When LVD is
enabled, use of these two resets are optional. Generally,
RESET_STAND# would be tied high (not used) while RESET_WORK#
would be tied to a reset output that is typically available from the power
supply. However, a system could just have a simple regulator circuit
and also tie RESET_WORK# high.

Tie to Vgg to enable. Tie to Vg ysp to disable.
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3.2.2  PClInterface Signals

Signal Name

(Note 1) Ball No. Type Description

PCI_CLK u4 | PCI Clock. 33 or 66 MHz.

ADJ[31:0] U1, T3, U3, 110 PCI Address/Data. AD[31:0] is a physical address during the first

R4, T4, R5, clock of a PCI transaction; it is the data during subsequent clocks.
T5, U5, T6, When the Geode CS5535 companion device is a PCl master, AD[31:0]
U6, R7,T7, are outputs during the address and write data phases, and are inputs
US8RF§1;8 during the read data phase of a transaction.
Tlé, Ulé, When the Geode CS5535 companion device is a PCI slave, AD[31:0]
R13, T13, are inputs during the address and write data phases, and are outputs
U13, R14, during the read data phase of a transaction.
T14, P15,
R15, T15,
P16, T16,
R16, T17,
R17
C/BE[3:0]# R6, T9, U11, 110 PCI Bus Command and Byte Enables. During the address phase of
ul4 a PCI transaction, when FRAME# is active, C/BE[3:0]# define the bus
command. During the data phase of a transaction, C/BE[3:0]# are the
data byte enables.
C/BE[3:0]# are outputs when the Geode CS5535 companion device is
a PCI master and inputs when it is a PCI slave.

PAR u10 110 PCI Parity. PAR is the parity signal driven to maintain even parity
across AD[31:0] and C/BE[3:0]#.

The Geode CS5535 companion device drives PAR one clock after the
address phase and one clock after each completed data phase of write
transactions as a PCI master. It also drives PAR one clock after each
completed data phase of read transactions as a PCI slave.

FRAME# u9 110 PCI Cycle Frame. FRAME# is asserted to indicate the start and dura-
tion of a transaction. It is de-asserted on the final data phase.
FRAME# is an input when the Geode CS5535 companion device is a
PCI slave.

Normally connected to a 10k to15k Q external pull-up. This signal is in
TRI-STATE mode after reset.

DEVSEL# R11 1/0 PCI Device Select. DEVSEL# is asserted by a PCI slave, to indicate to
a PCl master and subtractive decoder that it is the target of the current
transaction.

As an input, DEVSEL# indicates a PCI slave has responded to the cur-
rent address.
As an output, DEVSEL# is asserted one cycle after the assertion of
FRAME# and remains asserted to the end of a transaction as the
result of a positive decode. DEVSEL# is asserted four cycles after the
assertion of FRAME# if DEVSEL# has not been asserted by another
PCI device when the Geode CS5535 companion device is pro-
grammed to be the subtractive decode agent.
Normally connected to a 10k tol5k Q external pull-up. This signal is in
TRI-STATE mode after reset.

38 AMD Geode™ CS5535 Companion Device Data Book



Signal Definitions

315068 AMDAA

3.2.2 PCI Interface Signals (Continued)

Signal Name
(Note 1)

Ball No.

Type

Description

IRDY#

R10

110

PCI Initiator Ready. IRDY# is driven by the master to indicate valid
data on a write transaction, or that it is ready to receive data on a read
transaction.

When the Geode CS5535 companion device is a PCI slave, IRDY# is
an input that can delay the beginning of a write transaction or the com-
pletion of a read transaction.

Wait cycles are inserted until both IRDY# and TRDY# are asserted
together.

Normally connected to a 10k to15k Q external pull-up. This signal is in
TRI-STATE mode after reset.

TRDY#

T10

I/0

PCI Target Ready. TRDY# is asserted by a PCI slave to indicate it is
ready to complete the current data transfer.

TRDY# is an input that indicates a PCI slave has driven valid data on a
read or a PCI slave is ready to accept data from the Geode CS5535
companion device on a write.

TRDY# is an output that indicates the Geode CS5535 companion
device has placed valid data on AD[31:0] during a read or is ready to
accept the data from a PCI master on a write.

Wait cycles are inserted until both IRDY# and TRDY# are asserted
together.

Normally connected to a 10k to15k Q external pull-up. This signal is in
TRI-STATE mode after reset.

STOP#

T11

110

PCI Stop. As an input, STOP# indicates that a PCI slave wants to ter-
minate the current transfer. The transfer is either aborted or retried.
STOP# is also used to end a burst.

As an output, STOP# is asserted with TRDY# to indicate a target dis-
connect, or without TRDY# to indicate a target retry. The Geode
CS5535 companion device asserts STOP# during any cache line
crossings if in single transfer DMA mode or if busy.

Normally connected to a 10k to15k Q external pull-up. This signal is in
TRI-STATE mode after reset.

REQ#

T1

PCI Bus Request. The Geode CS5535 companion device asserts
REQ# to gain ownership of the PCI bus. The REQ# and GNT# signals
are used to arbitrate for the PCI bus.

REQ# should connect to the REQ2# of the Geode GX processor and
function as the highest-priority PCI master.

GNT#

R1

PCI Bus Grant. GNT# is asserted by an arbiter that indicates to the
Geode CS5535 companion device that access to the PCI bus has
been granted.

GNT# should connect to GNT2# of the Geode GX processor and func-
tion as the highest-priority PCI master.

Note 1. Use RESET_OUT# for PCI reset.
For SMI, PME, INTA#, and INTB# functions, see Table 3-8 "GPIO Options" on page 47.
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3.2.3

IDE/Flash Interface Signals

The IDE and Flash interface signals are multiplexed together on the same balls as shown in Table 3-7. Section 3.2.3.1 pro-
vides the names and functions of these signals when the interface is in the IDE mode and Section 3.2.3.2 when in Flash
mode (NOR Flash/GPCS and NAND Flash modes).

Table 3-7. IDE and Flash Ball Multiplexing

NOR Flash/GPCS Mode

Ball No. IDE Mode Address Phase Data Phase NAND Flash Mode
B11, A12 IDE_AD[2:1] FLASH_AD[27:26] FLASH_ADI[2:1]
All IDE_ADO FLASH_AD25 FLASH_ADO FLASH_CLE
B15, B16, A17, C17, | IDE_DATA[14:8] FLASH_AD[24:18] FLASH_ADI[9:3]
D16, D17, E17
E16, E15, D15, B17, | IDE_DATA[7:0] FLASH_AD[17:10] FLASH_IO[7:0] FLASH_IO[7:0]
C16, C15, A15, B14
Cil4 IDE_DATA15 FLASH_ALE FLASH_ALE
B10 IDE_CSO0# FLASH_CSO# FLASH_CEO#
C10 IDE_CS1# FLASH_CS1# FLASH_CE1#
B13 IDE_IORO# FLASH_RE# FLASH_RE#
C13 IDE_IOWO# FLASH_WE# FLASH_WE#
Al4 (Note 1) IDE_DREQO FLASH_CS2# FLASH_CE2#
C12 IDE_DACKO# FLASH_CS3# (Boot Flash Chip Select) FLASH_CE3#
A13 IDE_RDYO FLASH_IOCHRDY FLASH_RDY/BUSY#
Note 1. Ball A14 is the only ball that changes direction from IDE to Flash (input when in IDE mode, output when in Flash
mode). If this interface is to be switched between IDE and Flash modes, then ball A14 needs an external pull-up to
keep it high during IDE mode.
3.2.3.1 IDE Interface Signals
Signal Name Ball No. Type Description
IDE_IRQO B12 | IDE Interrupt Request Channel 0. This signal is required for all IDE
applications that use IDE DMA modes. It is available on GPIO2, which
must be configured in the IN_AUX1 mode. If an IDE application will not
use IDE DMA modes, or if the Flash interface will be used instead of
the IDE interface, then this signal may be used as GPIO2.
IDE_RESET# F15 (0] IDE Reset. An internal reset that is the functional “OR” of inputs
RESET_WORK# and RESET_STAND®#. It may also be controlled
directly via a MSR 51300010h (see Section 6.4.2.2 "Reset Decode
(ATAC_RESET)" on page 269). This signal resets all the devices that
are attached to the IDE interface.
IDE_AD[2:0] B11, A12, (0] IDE Address Bits. These address bits are used to access a register or
All data port in a device on the IDE bus.
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3.2.3.1 IDE Interface Signals (Continued)

Signal Name Ball No. Type Description

IDE_DATA[15:0] C14, B15, 110 IDE Data Lines. IDE_DATA[15:0] transfers data to/from the IDE
B16, Al17, devices.
C17, D16,
D17, E17,
E16, E15,
D15, B17,
C16, C15,
A1l5, B14

IDE_IORO# B13 (0] IDE 1/0 Read. This output is asserted on read accesses to corre-

sponding IDE port addresses.

When in Ultra DMA/33 mode, this signal is redefined:

» IDE_HDMA_RDY. Host DMA Ready for Ultra DMA data-in bursts.

» IDE_HDMA_DS. Host DMA Data Strobe for Ultra DMA data-out
bursts.

IDE_IOWO# C13 (0] IDE 1/O Write. This output is asserted on write accesses to corre-
sponding IDE port addresses.

When in Ultra DMA/33 mode, this signal is redefined:
» IDE_STOP - Stop Ultra DMA data burst.

IDE_CSO0# B10 (0] IDE Chip Select 0. This chip select signal is used to select the Com-
mand Block registers in IDE Device 0.

IDE_CS1# C10 (0] IDE Chip Select. This chip select signal is used to select the Com-
mand Block registers in IDE Device 1.

IDE_DREQO Al4 | DMA Request. The DREQ input is used to request a DMA transfer
from the Geode CS5535 companion device. Th