Geode™ SC2200
Thin Client On a Chip

General Description

The Geode™ SC2200 Thin Client On a Chip device is a
member of the National Semiconductor® IA (Information
Appliance) on a Chip family of fully integrated x86 system
chips. The Geode SC2200 includes:

* The Geode GX1 processor module combines advanced
CPU performance with Intel MMX support, fully acceler-
ated 2D graphics, a 64-bit synchronous DRAM
(SDRAM) interface, a PCI bus controller, and a display
controller.

* Alow-power CRT and TFT Video Processor module with
a Video Input Port (VIP), and a hardware video acceler-
ator for scaling, filtering, and color space conversion.
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e The Core Logic module includes: PC/AT functionality, a
USB interface, an IDE interface, a PCI bus interface, an
LPC bus interface, Advanced Configuration Power Inter-
face (ACPI) version 1.0 compliant power management,
and an audio codec interface.

The Superl/O module has: three serial ports (UART1,
UART2, and UART3 with fast infrared), a parallel port,
two ACCESS.bus (ACB) interfaces, and a real-time
clock (RTC).

The block diagram shows the relationships between the
modules.

These features, combined with the device’s small form fac-
tor and low power consumption, make it ideal as the core
for a thin client application.
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Geode™ SC2200

Features

General Features

m 32-Bit x86 processor, up to 300 MHz, with MMX
instruction set support

m Memory controller with 64-bit SDRAM interface
m 2D graphics accelerator
m CRT controller with hardware video accelerator

m CCIR-656 video input port with direct video for full
screen display

m PC/AT functionality
m PCI bus controller
m |DE interface, two channels

m USB, three ports, OHCI (OpenHost Controller Interface)
version 1.0 compliant

m Audio, AC97/AMC97 version 2.0 compliant

m Virtual System Architecture® (VSA™) technology
support

m Power management, ACPI (Advanced Configuration
Power Interface) version 1.0 compliant

m Package:
— 432-Terminal EBGA (Enhanced Ball Grid Array)
— 481-Terminal TEPBGA (Thermally Enhanced Plastic
Ball Grid Array)

GX1 Processor Module

m CPU Core:
— 32-Bit x86, 300 MHz, with MMX compatible instruc-
tion set support
— 16 KB unified L1 cache
— Integrated Floating Point Unit (FPU)
— Re-entrant SMM (System Management Mode)
enhanced for VSA

m 2D Graphics Accelerator:
— Accelerates BitBLTs, line draw and text
— Supports all 256 raster operations
— Supports transparent BLTs
— Runs at core clock frequency

m Memory Controller:

— 64-Bit SDRAM interface

— 66 MHz to 100 MHz frequency range

— Direct interface with CPU/cache, display controller
and 2D graphic accelerator

— Supports clock suspend and power-down/self-
refresh

— Up to two banks of SDRAM (8 devices total) or one
SODIMM

m Display Controller:
— Hardware graphics frame buffer compress/decom-
press
— Hardware cursor, 32x32 pixels

Video Processor Module

m Video Accelerator:
— Flexible video scaling support of up to 8x
(horizontally and vertically)
— Bilinear interpolation filters (with two taps, and eight
phases) to smooth output video

Video/Graphics Mixer:

— 8-bit value alpha blending

— Three blending windows with constant alpha value
— Color key

Video Input Port (VIP):

— Video capture or display

— CCIR-656 format

— Lock display timing to video input timing (GenLock)
— Able to transfer video data into main memory

— Direct video transfer for full screen display

— Separate memory location for VBI

CRT Interface:

— Uses three 8-bit DACs

— Support up to 135 MHz

— 1280x1024 non-interlaced CRT @ 8 bpp, up to 75 Hz
— 1024x768 non-interlaced CRT @ 16 bpp, up to 85 Hz

m TFT Interface:

— Direct connection to TFT panels

— 800x600 non-interlaced TFT @ 16 bpp graphics,
up to 75 Hz

— 1024x768 non-interlaced TFT @ 16 bpp graphics,
up to 75 Hz

— Connects to Geode CS9211 companion for DSTN
panel support

— TFT on IDE: FPCLK max is 40 MHz

— TFT on Parallel Port: FPCLK max is 80 MHz

www.national.com
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Core Logic Module

= Audio Codec Interface:
— AC97/AMC97 (Rev. 2.0) codec interface
— Legacy audio emulation using XpressAUDIO
— Six DMA channels

m PC/AT Functionality:
— Programmable Interrupt Controller (PIC),
8259A-equivalent
— Programmable Interval Timer (PIT), 8254-equivalent
— DMA Controller (DMAC), 8237-equivalent

m Power Management:
— ACPI 1.0 compliant
— Sx state control of three power planes
— Cx/Sx state control of clocks and PLLs
— Thermal event input
— Wakeup event support:
— Three general-purpose events
— AC97 codec event
— UART2 RI# signal
— Infrared (IR) event

m General Purpose 1/0Os (GPIOs):
— 27 multiplexed GPIO signals

m Low Pin Count (LPC) Bus Interface:
— Specification version 1.0 compatible

m PCI Bus Interface:
— PCl version 2.1 compliant with wakeup capability
— 32-Bit data path, up to 33 MHz
— Glueless interface for an external PCI device
— Fixed priority
— 3.3V signal support only

= Sub-ISA Bus Interface:

— Up to 16 MB addressing

— Supports a chip select for ROM or Flash EPROM
boot device

— Supports either:
— M-Systems DiskOnChip DOC2000 Flash file

system

— NAND EEPROM

— Supports up to two chip selects for external 1/0
devices

— 8-Bit (optional 16-bit) data bus width

— Shares balls with PCI signals

— Is not a subtractive agent

m |DE Interface:
— Two IDE channels for up to four external IDE devices
— Supports ATA-33 synchronous DMA mode transfers,
up to 33 MB/s

m Universal Serial Bus (USB):
— USB OpenHCI 1.0 compliant
— Three ports

Superl/O Module

m Real-Time Clock (RTC):
— DS1287, MC146818 and PC87911 compatible
— Multi-century calendar

m ACCESS.bus (ACB) Interface:
— Two ACB interface ports

m Parallel Port:
— EPP 1.9 compliant
— IEEE 1284 ECP compliant, including level 2

m Serial Port (UART):
— UART1, 16550A compatible (SIN, SOUT, BOUT
pins), used for SmartCard interface
— UARTZ2, 16550A compatible
— Enhanced UART with fast Infrared (IR)

Other Features

m High-Resolution Timer:
— 32-Bit counter with 1 ps count interval

WATCHDOG Timer:
— Interfaces to INTR, SMI, Reset

Clocks:
— Input (external crystals):
— 32.768 KHz (internal clock oscillator)
— 27 MHz (internal clock oscillator)
— Output:
— AC97 clock (24.576 MHz)
— Memory controller clock (66 MHz to 100 MHz)
— PCl clock (33 MHz)

m JTAG Testability:
— Bypass, Extest, Sample/Preload, IDcode, Clamp, HiZ

Voltages

— Internal logic: 233/266 MHz @ 1.8V and
300 MHz @ 2.0V

— Battery: 3V

— 1/0: 3.3V

— Standby: 3.3V
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Geode™ SC2200

1.0 Architecture Overview

As illustrated in Figure 1-1, the SC2200 contains the follow-

ing modules in one integrated device:

GX1 Module:

— Combines advanced CPU performance with MMX
support, fully accelerated 2D graphics, a 64-bit
synchronous DRAM (SDRAM) interface and a PCI

bus controller. Integrates GX1 silicon revision 8.1.1.

Core Logic Module:

— Includes PC/AT functionality, an IDE interface, a
Universal Serial Bus (USB) interface, ACPI 1.0
compliant power management, and an audio codec
interface.

Superl/O Module:
— Includes two Serial Ports, an Infrared (IR) Port, a

Parallel Port, two ACCESS.bus interfaces, and a

* Video Processor Module: Real-Time Clock (RTC).

— A low-power CRT and TFT support module with a
video input port, and a hardware video accelerator
for scaling, filtering and color space conversion.
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Figure 1-1. SC2200 Block Diagram
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Architecture Overview (Continued)

1.1 GX1 MODULE

The GX1 processor (silicon revision 8.1.1) is the central
module of the SC2200. For detailed information regarding
the GX1 module, refer to the Geode GX1 Processor Series
datasheet and the Geode GX1 Processor Series Silicon
Revision 8.1.1 errata.

The SC2200’s device ID is contained in the GX1 module.
Software can detect the revision by reading the DIRO and
DIR1 Configuration registers (see Configuration registers
in the Geode GX1 Processor Series datasheet). The
SC2200 device errata contains the specific values.

1.1.1  Memory Controller

The GX1 module is connected to external SDRAM devices.
For more information see Section 2.4.2 "Memory Interface
Signals" on page 57, and the "Memory Controller" chapter
in the GX1 Processor Series datasheet.

There are some differences in the SC2200’s memory con-
troller and the stand-alone GX1 processor's memory con-
troller:

1) There is drive strength/slew control in the SC2200 that
is not in the GX1. The bits that control this function are
in the MC_MEM_CNTRL1 and MC_MEM_CNTRL2
registers. In the GX1 processor, these bits are marked
as reserved.

2) The SC2200 supports two banks of memory. The GX1
supports four banks of memory. In addition, the
SC2200 supports a maximum of eight devices and the
GX1 supports up to 32 devices. With this difference,
the MC_BANK_CFG register is different.

Table 1-1 summarizes the 32-bit registers contained in the
SC2200's memory controller. Table 1-2 gives detailed reg-
ister/bit formats.

Table 1-1. SC2200 Memory Controller Register Summary

GX_BASE+ Width

Memory Offset (Bits) Type | Name/Function Reset Value

8400h-8403h 32 R/W MC_MEM_CNTRL1. Memory Controller Control Register 1 248C0040h

8404h-8407h 32 R/W MC_MEM_CNTRL2. Memory Controller Control Register 2 00000801h

8408h-840Bh 32 R/W MC_BANK_CFG. Memory Controller Bank Configuration 41104110h

840Ch-840Fh 32 R/W MC_SYNC_TIM1. Memory Controller Synchronous Timing 2A733225h
Register 1

8414h-8417h 32 R/W MC_GBASE_ADD. Memory Controller Graphics Base 00000000h
Address Register

8418h-841Bh 32 R/W MC_DR_ADD. Memory Controller Dirty RAM Address 00000000h
Register

841Ch-841Fh 32 R/W MC_DR_ACC. Memory Controller Dirty RAM Access 0000000xh
Register
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Geode™ SC2200

Architecture Overview (Continued)

Table 1-2. SC2200 Memory Controller Registers

Bit Description
GX_BASE+ 8400h-8403h MC_MEM_CNTRL1 (R/W) Reset Value: 248C0040h
31:30 MDCTL (MD[63:0] Drive Strength). 11 is strongest, 00 is weakest.
29 RSVD (Reserved) Write as 0.
28:27 MABACTL (MA[12:0] and BA[1:0] Drive Strength). 11 is strongest, 00 is weakest.

26 RSVD (Reserved). Write as 0.

25:24 MEMCTL (RASA#, CASA#, WEA#, CS[1:0]#, CKEA, DQM[7:0] Drive Strength). 11 is strongest, 00 is weakest.
23:22 RSVD (Reserved). Write as 0.
21 RSVD (Reserved). Must be written as 0. Wait state on the X-Bus x_data during read cycles - for debug only.

20:18 SDCLKRATE (SDRAM Clock Ratio). Selects SDRAM clock ratio.

000: Reserved 100: + 3.5

001: + 2 101: + 4

010:+2.5 110: + 4.5

011: + 3 (Default) 111:+5

Ratio does not take effect until the SDCLKSTRT bit (bit 17 of this register) transitions from 0 to 1.

17 SDCLKSTRT (Start SDCLK). Start operating SDCLK using the new ratio and shift value (selected in bits [20:18] of this reg-

ister).
0: Clear.
1: Enable.
This bit must transition from zero (written to zero) to one (written to one) in order to start SDCLK or to change the shift value.
16:8 RFSHRATE (Refresh Interval). This field determines the number of processor core clocks multiplied by 64 between refresh
cycles to the DRAM. By default, the refresh interval is 00h. Refresh is turned off by default.
7:6 RFSHSTAG (Refresh Staggering). This field determines number of clocks between the RFSH commands to each of the
four banks during refresh cycles:
00: 0 SDRAM clocks
01: 1 SDRAM clocks (Default)
10: 2 SDRAM clocks
11: 4 SDRAM clocks
Staggering is used to help reduce power spikes during refresh by refreshing one bank at a time. If only one bank is installed,
this field must be written as 00.
5 2CLKADDR (Two Clock Address Setup). Assert memory address for one extra clock before CS# is asserted.
0: Disable.
1: Enable.
This can be used to compensate for address setup at high frequencies and/or high loads.

4 RFSHTST (Test Refresh). This bit, when set high, generates a refresh request. This bit is only used for testing purposes.
XBUSARB (X-Bus Round Robin). When enabled, processor, graphics pipeline and non-critical display controller requests
are arbitrated at the same priority level. When disabled, processor requests are arbitrated at a higher priority level. High pri-
ority display controller requests always have the highest arbitration priority.

0: Enable.
1: Disable.

2 SMM_MAP (SMM Region Mapping). Maps the SMM memory region at GX_BASE+400000 to physical address A0000 to

BFFFF in SDRAM.

0: Disable.

1: Enable.

RSVD (Reserved). Write as 0.

0 SDRAMPRG (Program SDRAM). When this bit is set, the memory controller will program the SDRAM MRS register using
LTMODE in MC_SYNC_TIM1.

This bit must transition from zero (written to zero) to one (written to one) in order to program the SDRAM devices.

www.national.com 12 Revision 3.0




Architecture Overview (Continued)

Table 1-2. SC2200 Memory Controller Registers (Continued)

Bit

Description

GX_BASE+8404h-8407h MC_MEM_CNTRL2 (R/W) Reset Value: 00000801h

31:14

RSVD (Reserved). Write as 0.

13:12

SDCLKCTL (SDCLK High Drive/Slew Control). Controls the high drive and slew rate of SDCLK[3:0] and SDCLK_OUT.
11 is strongest, 00 is weakest.

11

RSVD (Reserved). Write as 0.

10

SDCLKOMSK# (Enable SDCLK_OUT). Turns on the output.

0: Enable.
1: Disable.

SDCLK3MSK# (Enable SDCLK3). Turns on the output.

0: Enable.
1: Disable.

SDCLK2MSK# (Enable SDCLK?2). Turns on the output.

0: Enable.
1: Disable.

SDCLK1MSK# (Enable SDCLK1). Turns on the output. O

0: Enable.
1: Disable.

SDCLKOMSK# (Enable SDCLKO0). Turns on the output.

0: Enable.
1: Disable.

5:3

SHFTSDCLK (Shift SDCLK). This function allows shifting SDCLK to meet SDRAM setup and hold time requirements. The
shift function will not take effect until the SDCLKSTRT bit (bit 17 of MC_MEM_CNTRL1) transitions from 0 to 1:

000: No shift 100: Shift 2 core clocks
001: Shift 0.5 core clock 101: Shift 2.5 core clocks
010: Shift 1 core clock 110: Shift 3 core clocks
011: Shift 1.5 core clock 111: Reserved

RSVD (Reserved). Write as 0.

RD (Read Data Phase). Selects if read data is latched one or two core clock after the rising edge of SDCLK.

0: 1 Core clock.
1: 2 Core clocks.

FSTRDMSK (Fast Read Mask). Do not allow core reads to bypass the request FIFO.

0: Disable.
1: Enable.

GX_BASE+8408h-840Bh MC_BANK_CFG (R/W) Reset Value: 41104110h

31:16

RSVD (Reserved). Write as 0070h

15

RSVD (Reserved). Write as 0.

14

SODIMM_MOD_BNK (SODIMM Module Banks - Banks 0 and 1). Selects number of module banks installed per SODIMM
for SODIMM:

0: 1 Module bank (Bank 0 only)
1: 2 Module banks (Bank 0 and 1)

13

RSVD (Reserved). Write as 0.

12

SODIMM_COMP_BNK (SODIMM Component Banks - Banks 0 and 1). Selects the number of component banks per
module bank for SODIMM:

0: 2 Component banks
1: 4 Component banks

Banks 0 and 1 must have the same number of component banks.

11

RSVD (Reserved). Write as 0.

10:8

SODIMM_SZ (SODIMM Size - Banks 0 and 1). Selects the size of SODIMM:

000: 4 MB 010: 16 MB 100: 64 MB 110: 256 MB
001: 8 MB 011: 32 MB 101: 128 MB 111: 512 MB

This size is the total of both banks 0 and 1. Also, banks 0 and 1 must be the same size.

RSVD (Reserved). Write as 0.
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Geode™ SC2200

Architecture Overview (Continued)

Table 1-2. SC2200 Memory Controller Registers (Continued)

Bit Description

6:4 SODIMM_PG_SZ (SODIMM Page Size - Banks 0 and 1). Selects the page size of SODIMM:
000: 1 KB 010: 4 KB 1xx: 16 KB
001: 2 KB 011: 8 KB 111: SODIMM not installed

Both banks 0 and 1 must have the same page size.
3:0 RSVD (Reserved). Write as 0.

GX_BASE+840Ch-840Fh MC_SYNC_TIML (R/W) Reset Value: 2A733225h

31 RSVD (Reserved). Write as 0.

30:28 LTMODE (CAS Latency). CAS latency is the delay, in SDRAM clock cycles, between the registration of a read command
and the availability of the first piece of output data. This parameter significantly affects system performance. Optimal setting
should be used. If an SODIMM is used, BIOS can interrogate EEPROM across the ACCESS.bus interface to determine this

value:
000: Reserved 010: 2 CLK 100: 4 CLK 110: 6 CLK
001: Reserved 011: 3 CLK 101: 5 CLK 111: 7 CLK

This field will not take effect untii SDRAMPRG (bit 0 of MC_MEM_CNTRL1) transitions from O to 1.
27:24 RC (RFSH to RFSH/ACT Command Period, tRC). Minimum number of SDRAM clock between RFSH and RFSH/ACT

commands:

0000: Reserved 0100: 5 CLK 1000: 9 CLK 1100: 13 CLK
0001: 2 CLK 0101: 6 CLK 1001: 10 CLK 1101: 14 CLK
0010: 3 CLK 0110: 7 CLK 1010: 11 CLK 1110: 15 CLK
0011: 4 CLK 0111: 8 CLK 1011: 12 CLK 1111: 16 CLK

23:20 RAS (ACT to PRE Command Period, tRAS). Minimum number of SDRAM clocks between ACT and PRE commands:

0000: Reserved 0100: 5 CLK 1000: 9 CLK 1100: 13 CLK
0001: 2 CLK 0101: 6 CLK 1001: 10 CLK 1101: 14 CLK
0010: 3 CLK 0110: 7 CLK 1010: 11 CLK 1110: 15 CLK
0011: 4 CLK 0111: 8 CLK 1011: 12 CLK 1111: 16 CLK

19 RSVD (Reserved). Write as 0.
18:16 RP (PRE to ACT Command Period, tRP). Minimum number of SDRAM clocks between PRE and ACT commands:

000: Reserved 010: 2 CLK 100: 4 CLK 110: 6 CLK
001: 1 CLK 011: 3CLK 101: 5 CLK 111: 7 CLK
15 RSVD (Reserved). Write as 0.

14:12 RCD (Delay Time ACT to READ/WRT Command, tRCD). Minimum number of SDRAM clock between ACT and
READ/WRT commands. This parameter significantly affects system performance. Optimal setting should be used:

000: Reserved 010: 2 CLK 100: 4 CLK 110: 6 CLK
001: 1 CLK 011: 3 CLK 101: 5 CLK 111: 7 CLK
11 RSVD (Reserved). Write as 0.

10:8 RRD (ACT(0) to ACT(1) Command Period, tRRD). Minimum number of SDRAM clocks between ACT and ACT command
to two different component banks within the same module bank. The memory controller does not perform back-to-back Acti-
vate commands to two different component banks without a READ or WRITE command between them. Hence, this field
should be written as 001.

7 RSVD (Reserved). Write as 0.
6:4 DPL (Data-in to PRE command period, tDPL). Minimum number of SDRAM clocks from the time the last write datum is
sampled till the bank is precharged:
000: Reserved 010: 2 CLK 100: 4 CLK 110: 6 CLK
001: 1 CLK 011: 3CLK 101: 5 CLK 111: 7 CLK

3:0 RSVD (Reserved). Leave unchanged. Always returns a 101h.

Note:  Refer to the SDRAM manufacturer’s specification for more information on component banks.
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Architecture Overview (Continued)

Table 1-2. SC2200 Memory Controller Registers (Continued)

Bit Description
GX_BASE+8414h-8417h MC_GBASE_ADD (R/W) Reset Value: 00000000h
31:18 RSVD (Reserved). Write as 0.
17 TE (Test Enable TEST[3:0]).
0: TESTI[3:0] are driven low (normal operation).
1: TEST[3:0] pins are used to output test information
16 TECTL (Test Enable Shared Control Pins).
0: RASB#, CASB#, CKEB, WEB# (normal operation).
1: RASB#, CASB#, CKEB, WEB# are used to output test information
15:12 SEL (Select). This field is used for debug purposes only and should be left at zero for normal operation.
11 RSVD (Reserved). Write as 0.
10:0 GBADD (Graphics Base Address). This field indicates the graphics memory base address, which is programmable on 512
KB boundaries. This field corresponds to address bits [29:19].
Note that BCiDRAMiTOP must be set to a value lower than the Graphics Base Address.
GX_BASE+8418h-841Bh MC_DR_ADD (R/W) Reset Value: 00000000h
31:10 RSVD (Reserved). Write as 0.
9:0 DRADD (Dirty RAM Address). This field is the address index that is used to access the Dirty RAM with the MC_DR_ACC
register. This field does not auto increment.
GX_BASE+841Ch-841Fh MC_DR_ACC (R/W) Reset Value: 0000000xh
31:2 RSVD (Reserved). Write as 0.
1 D (Dirty Bit). This bit is read/write accessible.
0 V (Valid Bit). This bit is read/write accessible.
Revision 3.0 15 www.national.com
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Geode™ SC2200

Architecture Overview (Continued)

1.1.2 Fast-PCI Bus

The GX1 module communicates with the Core Logic mod-
ule via a Fast-PCI bus that can work at up to 66 MHz. The
Fast-PCI bus is internal for the SC2200 and is connected to
the General Configuration Block.

This bus supports seven bus masters. The requests
(REQs) are fixed in priority. The seven bus masters in
order of priority are:

1) VIP

2) IDE Channel 0
3) |IDE Channel 1
4) Audio

5) USB

6) External REQO#
7) External REQ1#

1.1.3 Display

The GX1 module generates display timing, and controls
internal signals CRT_VSYNC and CRT_HSYNC of the
Video Processor module.

The GX1 module interfaces with the Video Processor via a
video data bus and a graphics data bus.

* Video data. The GX1 module uses the core clock,
divided by 2 or 4 (typically 100 - 133 MHz). It drives the
video data using this clock. Internal signals VID_VAL
and VID_RDY are used as data-flow handshake signals
between the GX1 module and the Video Processor.

e Graphics data. The GX1 module uses internal signal
DCLK, supplied by the PLL of the Video Processor, to
drive the 18-bit graphics-data bus of the Video
Processor. Each six bits of this bus define a different
color. Each of these six-bit color definitions is expanded
(by adding two zero LSB lines) to form an eight-bit bus,
at the Video Processor.

For more information about the GX1 module’s interface to
the Video Processor, see the "Display Controller" chapter
in the GX1 Processor Series datasheet.

1.2 VIDEO PROCESSOR MODULE

The Video Processor provides high resolution and graphics
for a CRT or TFT/DSTN interface. The following para-
graphs provide a summary of how this Video Processor
interfaces with the other modules of the SC2200. For
detailed information about the Video Processor, see Sec-
tion 6.0 "Video Processor Module" on page 315.

1.2.1 GX1 Module Interface
The Video Processor is connected to the GX1 module in
the following way:

e The Video Processor DOTCLK output signal is used as
the GX1 module’s DCLK input signal.

e The GX1 module’s PCLK output signal is used as the
GFXCLK input signal of the Video Processor.

1.2.2 Video Input Port

The Video Input Port (VIP) within the Video Processor con-
tains a standard interface that is typically connected to a
media processor or TV encoder. The clock is supplied by
the externally connected device; typically at 27 MHz.

Video input can be sent to the GX1 module’s video frame
buffer (Capture Video mode) or can be used directly (Direct
Video mode).

1.2.3 Core Logic Module Interface
The Video Processor interfaces to the Core Logic module
for accessing PCI function configuration registers.

1.2.4 CRTDAC
The Video Processor drives three CRT DACs with up to
135M pixels per second.

The interface for these DACs can be monitored via exter-
nal balls of the SC2200. For more information, see Section
2.4.4 "CRT/TFT Interface Signals" on page 59.

1.3 CORE LOGIC MODULE

The Core Logic module is described in detail in Section 5.0
"Core Logic Module" on page 150.

The Core Logic module is connected to the Fast-PCI bus. It
uses signal AD28 as the IDSEL for all PCI configuration
functions except for USB which uses AD29.

1.3.1 Other Interfaces of the Core Logic Module

All the following interfaces of the Core Logic module are
implemented via external balls of the SC2200. Each inter-
face is listed below with a reference to the descriptions of
the relevant balls.

- IDE: See Section 2.4.9 "IDE Interface Signals" on page
68.

¢ AC97: See Section 2.4.14 "AC97 Audio Interface
Signals" on page 73.

* PCI: See Section 2.4.6 "PCI Bus Interface Signals" on
page 61.

« USB: See Section 2.4.10 "Universal Serial Bus (USB)
Interface Signals" on page 69. The USB function uses
sighal AD29 as the IDSEL for PCI configuration.
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Architecture Overview (Continued)

* LPC: See Section 2.4.8 "Low Pin Count (LPC) Bus Inter-
face Signals" on page 67.

e Sub-ISA: See Section 2.4.7 "Sub-ISA Interface Signals"
on page 66, Section 5.2.5 "Sub-ISA Bus Interface" on
page 156, and Section 3.2 "Multiplexing, Interrupt Selec-
tion, and Base Address Registers” on page 81

* GPIO: See Section 2.4.16 "GPIO Interface Signals" on
page 75.

* More detailed information about each of these interfaces
is provided in Section 5.2 "Module Architecture" on page
151.

« Super/IO Block Interfaces: See Section 3.2 "Multi-
plexing, Interrupt Selection, and Base Address Regis-
ters" on page 81, Section 2.4.5 "ACCESS.bus Interface
Signals" on page 60, Section 2.4.13 "Fast Infrared (IR)
Port Interface Signals" on page 72, and Section 2.4.12
"Parallel Port Interface Signals" on page 71.

The Core Logic module interface to the GX1 module con-
sists of seven miscellaneous connections, the PCI bus
interface signals, plus the display controller connections.
Note that the PC/AT legacy signals NMI, WM_RST, and
A20M are all virtual functions executed in SMM (System
Management Mode) by the BIOS.

* PSERIAL is a one-way serial bus from the GX1 to the
Core Logic module used to communicate power-
management states and VSYNC information for VGA
emulation.

« IRQ13 is an input from the processor indicating that a
floating point error was detected and that INTR should
be asserted.

* INTR is the level output from the integrated 8259A PICs
and is asserted if an unmasked interrupt request (IRQn)
is sampled active.

« SMi# is a level-sensitive interrupt to the GX1 that can be
configured to assert on a number of different system
events. After an SMI# assertion, SMM is entered and
program execution begins at the base of the SMM
address space. Once asserted, SMI# remains active
until the SMI source is cleared.

e SUSP# and SUSPA# are handshake signals for imple-
menting CPU Clock Stop and clock throttling.

e CPU_RST resets the CPU and is asserted for approxi-
mately 100 ps after the negation of POR#.

* PCI bus interface signals.

1.4 SUPERI/O MODULE

The Superl/O (SIO) module is a member of National Semi-
conductor’s Superl/O family of integrated PC peripherals. It
is a PC98 and ACPI compliant SIO that offers a single-cell
solution to the most commonly used ISA peripherals.

The SIO module incorporates: two Serial Ports, an Infrared
Communication Port that supports FIR, MIR, HP-SIR,
Sharp-IR, and Consumer Electronics-IR, a full IEEE 1284
Parallel Port, two ACCESS.bus Interface (ACB) ports, Sys-
tem Wakeup Control (SWC), and a Real-Time Clock (RTC)
that provides RTC timekeeping.

1.5 CLOCK, TIMERS, AND RESET LOGIC

In addition to the four main modules (i.e., GX1, Core Logic,
Video Processor and SIO) that make up the SC2200, the
following blocks of logic have also been integrated into the
SC2200:

* Clock Generators as described in Section 3.5 "Clock
Generators and PLLs" on page 93.

« Configuration Registers as described in Section 3.2
"Multiplexing, Interrupt Selection, and Base Address
Registers" on page 81.

* A WATCHDOG timer as described in Section 3.3
"WATCHDOG" on page 88.

« A High-Resolution timer as described in Section 3.4
"High-Resolution Timer" on page 91.

1.5.1 Reset Logic
This section provides a description of the reset flow of the
SC2200.

1511 Power-On Reset
Power-On reset is triggered by assertion of the POR# sig-
nal. Upon power-on reset, the following things happen:

« Strap balls are sampled.

e PLL4, PLL5, and PLL6 are reset, disabling their output.
When the POR# signal is negated, the clocks lock and
then each PLL outputs its clock. PLL6 is the last clock
generator to output a clock. See Section 3.5 "Clock
Generators and PLLs" on page 93.

e Certain WATCHDOG and High-Resolution Timer
register bits are cleared.

1.5.1.2 System Reset

System reset causes signal PCIRST# to be issued, thus
triggering reset of all PCl and LPC agents. A system reset
is triggered by any of the following events:

« Power-on, as indicated by POR# signal assertion.

« A WATCHDOG reset event (see Section 3.3.2
"WATCHDOG Registers" on page 89).

« Software initiated system reset.
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Geode™ SC2200

(i.e., cycle multiplexed).

System
Interface

Memory
Interface

ACCESS.bus
Interface

Parallel Port/
TFT Interface

Video Port
Interface

Note:

2.0 Signal Definitions

This section defines the signals and describes the external
interface of the SC2200. Figure 2-1 shows the signals
organized by their functional groups. Where signals are
multiplexed, the default 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

The remaining subsections of this chapter describe:

« Section 2.1 "Ball Assignments": Provides a ball assign-
ment diagram and tables listing the signals sorted

« Section 2.3 "Multiplexing Configuration": Lists multi-
plexing options and their configurations.
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POR#

X321

X320

X271

X270

PCIRST#
BOOT16+ROMCS#
LPC_ROM+PCICLK1
TFT_PRSNT+SDATA_OUT
FPCI_MON+PCICLKO
DIDO+GNTO#, DID1+GNT1#

Straps

MD[63:0]
MA[12:0]
BA[1:0]
CS[L:0}#
RASA#
CASA#
WEA#
DQM[7:0]
CKEA
SDCLK[3:0]
SDCLK_IN
SDCLK_OUT

Geode™
SC2200

AB1C+GPI020+DOCCS#
AB1D+GPIO1+IOCS1#
GPIO12+AB2C
GPIO13+AB2D

ACK#+TFTDE
AFD#/DSTRB#+TFTD2
BUSY/WAIT#+TFTD3
ERR#+TFTD4
INIT#+TFTD5
PD7+TFTD13
PD6+TFTD1
PD[5:0]+TFTD[11:6]
PE+TFTD14
SLCT+TFTD15
SLIN#/ASTRB#+TFTD16
STB#WRITE#+TFTD17

VPD[7:0]
VPCKIN

HSYNC

VSYNC

VREF

SETRES

RED, GREEN, BLUE

IDE_ADDR2+TFTD4
IDE_ADDR1+TFTD2
IDE_ADDRO+TFTD3
IDE_DATA15+TFTD7
IDE_DATA14+TFTD17
IDE_DATA13+TFTD15
IDE_DATA12+TFTD13
IDE_DATA11+GPI0O41
IDE_DATA10+DDC_SCL
IDE_DATA9+DDC_SDA
IDE_DATA8+GPIO40
IDE_DATA7+INTD#
IDE_DATA6+IRQ9
IDE_DATA5+CLK27M
IDE_DATA4+FP_VDD_ON
IDE_DATA3+TFTD12
IDE_DATA2+TFTD14
IDE_DATAL+TFTD16
IDE_DATAO+TFTD6
IDE_IORO#+TFTD10
IDE_IOWO#+TFTD9
IDE_CSO#+TFTD5
IDE_CS1#+TFTDE
IDE_IORDYO+TFTD11
IDE_DREQO+TFTD8
IDE_DACKO#+TFTDO
IDE_RST#+TFTDCK
IRQL4+TFTD1

Figure 2-1. Signal Groups

according to ball number and alphabetically by signal
name.

e Section 2.2 "Strap Options": Several balls are read at
power-up that set up the state of the SC2200. This
section provides details regarding those balls.

» Section 2.4 "Signal Descriptions": Detailed descriptions
of each signal according to functional group.

CRT
Interface

IDE/TFT
Interface

Straps are not the default signal, shown with system signals for reader convenience. However, also listed in figure with the
appropriate functional group.
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USB
Interface

Serial Ports
(UARTSs)/IDE
Interface

IR Port
Interface

AC97 Audio
Interface

Power
Management<
Interface

Signal Definitions (continued)

POWER_EN
OVER_CUR#
DPOS_PORT1
DNEG_PORT1
DPOS_PORT2
DNEG_PORT2
DPOS_PORT3
DNEG_PORT3

Geode™
SC2200

SIN1

SIN2+SDTEST3

SOUT1+CLKSEL1

SOUT2+CLKSEL2
GPIO7+RTS2#+IDE_DACK1#+SDTESTO
GPIO8+CTS2#+IDE_DREQ1+SDTEST4
GPI0O18+DTR1#/BOUT1

GPI06+DTR2#/BOUT2+IDE_IOR1#+SDTEST5

GPIO11+RI2#+IRQ15
GPI09+DCD2#+IDE_IOW1#+SDTEST2
GPIO10+DSR2#+IDE_IORDY1+SDTEST1

PCICLKO+FPCI_MON
PCICLK1+LPC_ROM
PCICLK

INTA#, INTB#
FRAME#

LOCK#

PERR#

SERR#

REQ[1:0}#
GNTO#+DIDO
GNT1#+DID1
A[23:0]/AD[23:0]
D[7:0)/AD[31:24]
D[11:8]/C/BE[3:0]#
D12/PAR
D13/TRDY#
D14/IRDY#
D15/STOP#
BHE#/DEVSEL#

GPIO17+TFTDCK+IOCSO0#

JTAG
Interface

IRRX1+SIN3
IRTX+SOUT3

BIT_CLK

SDATA_OUT+TFT_PRSNT

SDATA_IN
SDATA_IN2
SYNC+CLKSEL3
AC97_CLK
AC97_RST#
GPIO16+PC_BEEP

CLK32
GPWIO[2:0]
LED#
ONCTL#
PWRBTN#
PWRCNT[1:2]
THRM#

TCK
TDI
TDO
T™MS
TRST#

GPIO1+IOCS1+TFTD12
ROMCS#/BOOT16
GPI020+DOCCS#+TFTDO
RD#+CLKSELO

WR#
GPI0O14+DOCR#+IOR#
GPI015+DOCW#+I0OW#
GPIOO+TRDE#
GPIO19+INTC#+IOCHRDY

GPIO32+LADO
GPIO33+LAD1
GPIO34+LAD2
GPIO35+LAD3
GPIO36+LDRQ#
GPIO37+LFRAME#
GPIO38+IRRX2+LPCPD
GPIO39+SERIRQ

PLL6B+TEST1
PLL2B+TESTO
GXCLK+FP_VDD_ON+TEST3
PLLSB+TEST2

GTEST

TDP, TDN

Figure 2-1.

Signal Groups (Continued)

Sub-ISA/PCI Bus

Interface

>GPIO/LPC Bus
Interface

Test and
>Measurement
Interface
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Geode™ SC2200

Signal Definitions (continued)

2.1 BALL ASSIGNMENTS

The SC2200 is highly configurable as illustrated in Figure
2-1 on page 18. Strap options and register programming
are used to set various modes of operation and specific
signals on specific balls. This section describes which sig-
nals are available on which balls and provides configuration
information:

» Figure 2-2 on page 21 and Figure 2-3 on page 36: lllus-
trations of EBGA and TEPBGA ball assignments.

* Table 2-2 on page 22 and Table 2-4 on page 37: Lists
signals according to ball number. Power Rail, Signal
Type, Buffer Type and, where relevant, Pull-Up or Pull-
Down resistors are indicated for each ball in this table.
For multiplexed balls, the necessary configuration for
each signal is listed as well.

» Table 2-3 on page 32 and Table 2-5 on page 47: Quick
reference signal list sorted alphabetically - listing all
signal names and ball numbers.The tables in this
chapter use several common abbreviations. Table 2-1
lists the mnemonics and their meanings

Notes:

1) For each GPIO signal, there is an optional pull-up
resistor on the relevant ball. After system reset, the
pull-up is present.

This pull-up resistor can be disabled via registers in the
Core Logic module. The configuration is without regard to
the selected ball function (except for GPI012, GPIO13,
and GPIO16). Alternate functions for GP1012, GPIO13,
and GPIO16 control pull-up resistors.

For more information, see Section 5.4.1 "Bridge,
GPIO, and LPC Registers - Function 0" on page 199.

2) Configuration settings listed in this table are with
regard to the Pin Multiplexing Register (PMR). See
Section 3.2 "Multiplexing, Interrupt Selection, and
Base Address Registers" on page 81 for a detailed
description of this register.

Table 2-1. Signal Definitions Legend

Mnemonic

Definition

A

Analog

AVgg

Ground ball: Analog

AVce

Power ball: Analog

GCB

General Configuration Block registers.
Refer to Section 3.0 "General Configura-
tion Block" on page 80.

Location of the General Configuration
Block cannot be determined by soft-
ware. See SC2200 Thin Client On a
Chip device errata.

Input ball

110

Bidirectional ball

MCRI[X]

Miscellaneous Configuration Register
Bit x: A register, located in the GCB.
Refer to Section 3.1 "Configuration
Block Addresses" on page 80 for further
details.

Output ball

oD

Open-drain

PD

Pull-down

PMR[X]

Pin Multiplexing Register Bit x: A regis-
ter, located in the GCB, used to config-
ure balls with multiple functions. Refer to
Section 3.1 "Configuration Block
Addresses" on page 80 for further
details.

PU

Pull-up

TS

TRI-STATE

Vcore

Power ball: 1.2V

Power ball: 3.3V

Ground ball

The # symbol in a signal name indicates
that the active or asserted state occurs
when the signal is at a low voltage level.
Otherwise, the signal is asserted when
at a high voltage level.

A /in a signal name indicates both func-
tions are always enabled (i.e., cycle mul-
tiplexed).

A +in signal name indicates the function
is available on the ball, but that either
strapping options or register program-
ming is required to select the desired
function.
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Signal Definitions (continued)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

Al® O & & & & & & O & & & & D & & O & & & & & & D D d O O @
Vss Vo AD29 AD26 AD22 AD19 AD16 CBE3#SERR#CBEl# AD14 AD12 CBEO# AD5 AD3 AD4 ADO AD2 IDAT13IDAT10 IDAT8 IRST# IDAT5 IDAT1 IORDYO IADO ICSO# GP18 X271 V)5 Vgg
B|IO @€ & & & O @€ & O & O @ & & @ O o
Vo Vss AD3L AD27 DVSL# Vo Vs TROY#PERR# ADI5 Vo Vss ADY AD7 Vss Vio Vss IDATIS IDATI2 Vio Ves IDAT7 IDAT4 IDATO Vo Vss SOUTLPWRE PLLSB Vs Vi
cC|lO & O & & & & & O & & & b D ® & & & & D D D Db b D O O O O
RQO# AD30 Vo AD28 AD24 AD21 AD17 IRDY# LOCK# PAR AD13 AD11 AD10 AD8 AD6 ICS1# IAD2 IDAT14 IDAT11 IDAT9 IIORO# IDAT6 IDAT3 IDRQO IDCKO# IAD1 OVCR#PLL6B Vi X321 Vpi 3
DIOO® 6 © & & & & & @ O O @€ O 9 O @ O @ ® & & & O O O O O O
PRST# GNT1# PCKO GNTO# AD25 AD20 ADI8 CBE2# STP# Vss Veope Vss Veore Vss Veore ADL Veore Vss Voore Vss Voore Vss IDAT2 IIOWO# IRQ14 SINL X270 PLL2B X320 Vgs LED#
E|IO O O @
FRM# PCLK REQI1# PCK1 AVggpz PBTN# OCTL# GPWO
F & @ © & O O @ O
IOR# Vss RD# AD23 THRM# Vgz Vss PCNTL
G |O <) O O O O
WR# Vo IOW# RMCS# GPW1 GPW2 V|5 PCNT2
H S O O O O & O
ITRDE# GP1 GP20 GP19 Vgg CK32 GP11 SDIN2
J|IO O & & & O O
HSYN VSYN IRTX GP17 IRRX1 POR# MDO MD1
K|1O @ O @ ® O O O
RED VsscrrVecerr Vss Vss MD2 MD3 MD4
L ® @ O O o O e O
AVsscrr Vss AVccertVcore Vecore MD5  Vgg  MD6
MO O O @ ® O O O
Vecerr Vio GREEN Vss Vss MD7 Vo DQMO
N[O O @ O
IAVccrT BLUE AVsscrrVeore Veore WEA# CASA% RASA#
P ® O O O
VREF STRS AVgscrr Vss Vgs CS0# BAO BAL
RO @ @ O ® O
Veuz Vss AVssp; Veore Vcore MALO Vss  MAO
T|®& O & & o O O
BSY Vo PE SLCT E ;( :: !: !OO DQM4 MA2 Veome MAL
ule® @ & O
PD7  Vss ACK# Veome Veore MD33 Vs MD32
V| d & & . .
PD4  PD5 PD6 Vgg Vss MD36 MD35 MD34
W e @ & O I n I e n
SUN# PD3  PD2 Veoge Veore MD39 MD38 MD37
Y| & O & @ . ® O O O
PDL Vo INT# Vs Vgs MD46 Vio MDAT
AA | @ & O n a. I
PDO0  Vss ERR# Veome Veope MD44 Vs MD45
AB [ J
STB# AFD# NC Vs Vgs MD41 MD42 MD43
AC|O O O @ O O O
NC NC Vo Vs CKEA SDCKO DQM5 MD40
AD o O O O O
NC NC NC NC MA6 MA7 MA8 MA9
AE|O O O O H
NC Vo INTA# D+P3 O p I eW MA3 MA4 Vo  MAS
AF |O @ O O
INTB# Vss D-P3 AVeoyss MD14 MDI5 Vs DQML
AG | @ O O O O O
AVssusg D-P2 D-P1 GP9 MALL MD9 MD8 MDI13
AHIO O & & O OO0 O @ O @ O @ OO OC @@ O e o0 e OO O OO O O o0 o0
DP2 D#P1 GP6 GP7 TDP TDO VPCKI VPD4 VPDO Vss Veome Vss Veore Vss Veome SDCKIVeome Vss Voore Vss Voore Vss MD28 MDS5 MD51 MD48 MD23 SDCKO MA12 MD11 MD10
Al & O O OO0 0O & & & & & O OO0 O OO0 OO0 OO0 OO0 OO0 0 O
GP10 GP8 V|p SIN2 TMS VPD7 VPD6 VPD2 GP38 GP35 GP32 GP12 ABIC ACCK ACRT#SDCK3 MD56 MD58 MD61 DQM7 DQM3 MD25 MD29 MD54 MD50 DQM6 MD22 MD19 V|, SDCKI MD12
AK | O @€ ® O O 0O @ O & & O @6 © & @ O @€ OO O @@ OO O OCeO O O e o
Vo Vss SOUT2TRST# TDI Vo Vss VPDL GP37 GP34 Vi Vss SDATO SDATI Vss Vo Vss MD59 MD62 Vo Vss MD26 MD30 MD53 Vi, Vss MD2L MD18 CSl# Vss Vo
AL ®@ O O O OO O & &@ & & & &6 & & @ O O O O O O O O O O O O O 0 e
Vgs Vo TDN TCK GTST VPD5 VPD3 GP39 GP36 GP33 GP13 ABID SYNC BITCK GP16 GXCK MD57 MD60 MD63 SDCK2 MD24 MD27 MD31 MD52 MD49 DQM2 MD20 MD17 MD16 Vi Vsg

Note: Signal names have been abbreviated in this figure due to space constraints.
® = GND Ball
© = PWR Ball
® = Strap Option Ball
® = Multiplexed Ball

Figure 2-2. 432-EBGA Ball Assignment Diagram

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

< c - T =2 r X &« T m m [vs]
222 s < P z o) o o >

> 2> >» > > > > >
r X @« T G M m O
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Geode™ SC2200

Signal Definitions (continued)

Table 2-2. 432-EBGA Ball Assignment - Sorted by Ball Number

Ball 110 | Buffer!| Power Ball /0 | Buffer!| Power
No. Signal Name (PU/PD)| Type Rail [Configuration No. Signal Name (PU/PD)| Type Rail [Configuration
Al Vss GND | - Al9  |IDE_DATA13 0 | INrst, | Vio |PMR[24]=0
A2 Vio PWR | - TSua
A3 |AD29 10 | INpey | Vio |Cycle Multiplexed TFTD15 O | Owm PMR[24] = 1
Opci A202 |IDE_DATA10 0 | INrsy, | Vio |PMR[241=0
D5 0 | INpgp, TSua
Opci DDC_SCL o | ob, PMR[24] = 1
A4 AD26 0 | INpen | Vio |Cycle Multiplexed A2l  |IDE_DATAS 0 | INrsy, | Vio |PMR[24]=0
Opci TS
D2 o | INpep GPI040 10 | INysy, PMR[24] = 1
Opci Oy
A5 AD22 O | INpe, | Vio  |Cycle Multiplexed A22  |IDE_RST# o Oys | Vio |PMR[24]=0
Orci TFTDCK o Oua PMR[24] = 1
A22 O | Ora A23  |IDE_DATAS 0 | INts, | Vio |PMRI24]=0
A6 AD19 0 | INpc | Vio  |Cycle Multiplexed TS14
Opci CLK27M o | ou PMR[24] = 1
AL9 ° Opci A24  |IDE_DATAL O | INtsi, | Vio |PMR[24]=0
A7 AD16 lfe} INpcy, Vo |Cycle Multiplexed TS14
Opci TFTD16 o Oy PMR[24] = 1
A6 O | Oci A25  [IDE_IORDYO | INts; | Vio |PMR[24] =0
A8 C/BE3# 0 | INpe, | Vio |Cycle Multiplexed TFTDLL 5 O PMRIZA] = 1
(PUz25)| Opgy
A26  |IDE_ADDRO o Oys | Vio |PMR[24]=0
D11 o | INpgy,
(PU225)| Opgy TFTD3 o O PMR[24] = 1
A9 SERR# o | Neen | Vio |- A27  |IDE_cso# o O1s | Vio |PMR[24]=0
(PUz255)| ODpg TFTD5 o Oua PMR[24] = 1
Al0 C/BE1# 110 INpc)s V Cycle Multiplexed —
Ploy| ore 10 A28 |GPIO18 . MO INts, | Vio |PMR[16]=0
: PCI (PU25)| Ogg
D9 /o | Npcy, DTR1#/BOUT1 o Ogss PMR[16] =1
(PU225)| Opg (PUsy5)
All AD14 110 INpcy, Vo |Cycle Multiplexed A29 X271 | WIRE Vio |-
Opci
A0 |Vio PWR | -
Al4 0 | Opg
A3l |Ves GND | —
Al12 AD12 lfe} INpcy, \ Cycle Multiplexed
OPCI 10 Y/ P B1L Vio PWR
P
2 o | om B2 Vss GND | —
Al3  |C/BEO# 0 | INpey | Vio |Cycle Multiplexed BS  |AD31 o 'gPC" Vio  |Cycle Multiplexed
(PUz25)| Opgy PClI
D8 10 | INpgp b7 o '('\D‘PC"
(PUz25)| Opgy PCI
a |aDs 16 | Nocr | Vig |Cycle Multiplexed B4 AD27 O | INpe, | Vio |Cycle Multiplexed
Orar Opci
5 o Onc, D3 o | INpgy,
- Opci
Al5 AD3 lfe} INpcy, Vo |Cycle Multiplexed -
o B5S DEVSEL# 0 | INpe, | Vio |Cycle Multiplexed
pcl (PUz25)| Opgy
A3 ° Oec BHE# o 0
pCl
Al6 AD4 lfe} INpcy, \Y Cycle Multiplexed
OPCI 10 Y/ P B6 Vio PWR
Pl
v o | om B7 Ves GND | —
Al7  |ADO 0 | INpe,, | Vio [Cycle Multiplexed B8 |TRDY# o2 | Necr | Vio | Cycle Multiplexed
Opqi (PU225)| Opgy
D13 110 IN
A0 (o] O PCl»
Pel (PU225)| Opg
A18 AD2 lfe} INpcy, Vo |Cycle Multiplexed
o B9 PERR# o | INpcp | Vio |~
Pel (PU225)| Opg
A2 o | opq
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Signal Definitions (continued)

Table 2-2. 432-EBGA Ball Assignment - Sorted by Ball Number (Continued)

Ball 110 | Buffer! | Power Ball /0 |Buffer! | Power
No. Signal Name (PU/PD)| Type Rail [Configuration No. Signal Name (PU/PD)| Type Rail [Configuration
B10  |AD15 O | INpci, | Vio |Cycle Multiplexed ca AD28 /O | INpei, | Vio |Cycle Multiplexed
Opci Opci
A15 o Opcy D4 O | INpgy,
B1l  |Vio PWR | - Orci
B2 Voo oo | = cs5 AD24 1o} |gpc,, Vio |Cycle Multiplexed
PCI
B13  |AD9 O | INpe, | Vio |Cycle Multiplexed
OPCI 10 Y/ ultiplex DO ) .
PCI o)
PCI
A9 o Opc .
cé AD21 WO | INpe, | Vio  |Cycle Multiplexed
B14 AD7 lfe} INpcy, Vo |Cycle Multiplexed Opc
Orci A21 o o)
PCI
A7 o Opci .
c7 AD17 lfe} INpcy, Vo |Cycle Multiplexed
B15  |Vss GND | - Opai
B16  |Vio PWR A7 o] Opg
B17  |Vss GND c8 IRDY# /O | INpg, | Vio |Cycle Multiplexed
B18  |IDE_DATA15 O | INrsi, | Vio |PMR[24]=0 (PU225)| Opg
TS1 D14 /0 | INpg,
TFTD7 o Oy PMR[24] = 1 (PU225)| Opc;
B19  |IDE_DATA12 WO | INrsi, | Vio |PMR[24]=0 co LOCK# Vo | Neci, | Vio |-
TSys (PUz25)| Opgy
TFTD13 ) Oua PMR[24] = 1 cio  |PAR /O | INpei, | Vio |Cycle Multiplexed
(PU225)| Opg
B20  |Vio PWR | -
D12 /O | INpgy,
B2l  |Vss GND | — | - |- (PUzs5)| Opg
B22  |IDE_DATA? /O | INtsy, | Vio [PMR[24]1=0 c11  |AD13 0 | INpe, | Vio  |Cycle Multiplexed
TS Opc
INTD# [ INTg PMR[24] = 1 A3 o Org,
B23  |IDE_DATA4 /O | INysy, | Vio [PMR[24]1=0 c12  |AD11 0 | INpe, | Vio  |Cycle Multiplexed
TSua Opci
FP_VDD_ON o Oua PMR[24] = 1 ALL o Org,
B24  |IDE_DATAO /O | INtsy, | Vio |PMR[24]=0 ci3  |AD10 O | INpe, | Vio  |Cycle Multiplexed
TSua Opci
TFTD6 (¢] Oq/a PMR[24] = 1 Al10 (6] Opc
B25  [Vio PWR | - cia  |AD8 O | INpe, | Vio |Cycle Multiplexed
B26 Vss GND Opc
B27  |SOUT1 o Ogs | Vio |- A8 O Opci
CLKSEL1 [ INsTRP Strap (See Table 2- C15  |AD6 /0 | INpc, | Vio |Cycle Multiplexed
(PD100) 6 on page 51.) Opci
B28  |POWER_EN o Ows | Vio |- A6 o Opci
B29  |PLL5B 110 INt, | Vio [PMR[29]1=0 Cl6  |IDE_CSi# o Ows | Vio |PMR[24]=0
TSas TFTDE o | oy PMR[24] = 1
TEST2 O | Oz PMR[29] = 1 C17 |IDE_ADDR2 o | 0ys | Vio |PMRE241=0
B30 Vss GND TFTD4 e} O1/a PMR[24] = 1
Sl M PWR | Ci18 |IDE_DATAl4 0 | INts1, | Vio |PMR[24]=0
c1 REQO# [ INPCI | Vo |- TS
PU
(PUz25) TFTD17 o} O PMR[24] = 1
c2 AD30 110 INpc)s V| Cycle Multiplexed
oe o &Y P C19 |IDE_DATAIL 0 | INte, | Vio |PMR[24]=0
PCI TS
D6 o | IN 1
OPC" GPIO41 IO | INtgq, PMR[24] = 1
PCI o
1/4
c3 Vio PWR | -

Revision 3.0 23 www.national.com

002¢20S w19p089



Geode™ SC2200

Signal Definitions (continued)

Table 2-2. 432-EBGA Ball Assignment - Sorted by Ball Number (Continued)

Ball 110 | Buffer! | Power Ball /0 |Buffer! | Power
No. Signal Name (PU/PD)| Type Rail [Configuration No. Signal Name (PU/PD)| Type Rail [Configuration
2 |IDE_DATA9 O | INrsi, | Vio |PMR[24]=0 D9 STOP# O | INpei, | Vio |Cycle Multiplexe
C20 / Ts1 10 / PCI 10 I Itiplexed
TSy (PUz25)| Opgy
DDC_SDA 1} INT, PMR[24] = 1 D15 1O | INpgy,
oD, (PU225)| Opgy
Cc21  |IDE_IORO# o Ows | Vio |PMR[24]=0 D10  |Vss GND | -
TFTD10 o Oua PMR[24] = 1 D11 |Vcore PWR | -
C22  |IDE_DATA6 O | INrsi, | Vio |PMR[24]=0 D12 |Vss GND | -
TS
1a D13 Veore PWR
IRQ9 [ INTs1 PMR[24] = 1 D14 Ve oo | =
C23  |IDE_DATA3 O | INrsi, | Vio |PMR[24]=0 D15 NVeoms PR | =
TSua
D16  |AD1 WO | INpe, | Vio |Cycle Multiplexed
TFTD12 o} Oy PMR[24] = 1 0
PCI
C24  |IDE_DREQO [ INts; | Vio |PMR[24]=0 a1 o o
PCI
TFTD8 © | Ow PMR[24] = 1 D17  |Vcore PWR | — | = |~
C25  |IDE_DACKO# o Ows | Vio |PMR[24]=0 D18 Voo oo | =
TFTDO o o PMR[24] = 1
14 (24] D19  |Veore PWR | -
C26  |IDE_ADDR1 o o Vio |PMR[24]=0
- 1/4 10 [ ] D20 VSS GND - J— —
TFTD2 o o PMR[24] = 1
14 (241 D21 |Vcore PWR | -
C27  |OVER_CUR¥# [ IN Vio |-
- TS 10 D22 |Vss GND | -
c28 |PLLEB VO | INrs, | Vio |PMR[29]=0 D23  |IDE_DATA2 IO | INts1, | Vio |PMR[24]=0
TSZIS TSl/4
TEST1 O | Oas PMR[29] = 1 TFTD14 o | oy PMR[24] = 1
€29 Vo PWR | — D24  |IDE_IOWO# o Ows | Vio |PMR[24]=0
c30  |xs2 ! WIRE | Vear |- TFTD9 o Oua PMR[24] = 1
€31 |Veus PWR | D25  |IRQl4 I | INtsg | Vio |PMR[24]=0
D1 PCIRST# ° Opci Vio |~ TFTD1 o] Oys PMR[24] = 1
D2 |GNT# © | %ct | Vio |~ D26  |SINI | Nis | Vio |—
DID1 | INsTRP Strap (See Table 2-
(PD100) 6 on page 51) D27  |X270 o | WRE | Vg
03 PCICLKO o o | Vo |- D28  |PLL2B 1o} T|2T Vio |PMR[29]=0
2/5
FPCI_MON | INsTRP Strap (See Table 2- —
(PD100) 6 on page 51.) TESTO o Oy PMR[29] = 1
b2 GNTO# ) orer | Vio |- D29  |X320 O | WIRE | Vgar |-
DIDO I | INgRp Strap (See Table 2- D30 |Vear PWR | -
(PD10o) 6 on page 51.) D31  |LED# O | oDy | Veg |-
D5 AD25 1/10 lNPCIY VIO Cycle Multiplexed E1l FRAME# 110 lNPCI VIO .
Orci (PUzz5)| Opg
D1 /O | INpcy, E2 PCICLK ! Ny | Vio |-
o)
Pa E3 REQ1# I Neci | Vio |—
D6 AD20 110 INpc), Vio |Cycle Multiplexed (PUyy5)
o)
pcl E4 PCICLK1 o Opa | Vio |-
A20 o 0
pcl LPC_ROM I | INsTRP Strap (See Table 2-
D7 AD18 lfe} INpcy, Vo |Cycle Multiplexed (PD100) 6 on page 51.)
Opci E28  |AVespLis GND | -
Al8 ° Orci E29  |PWRBTN# | INgtn | Vss |-
D8 CIBE2# /O | INpg, | Vio |Cycle Multiplexed (PU100)
(PUz25)| Opg; E£30%5 |ONCTL# o | oby | Ves |-
D10 PMO INpi, E31  |GPWIOO 0 | INtg, | Veg |-
(PUz25)| Opc (PU100) | TSy14
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Signal Definitions (continued)

Table 2-2. 432-EBGA Ball Assignment - Sorted by Ball Number (Continued)

Ball 110 | Buffer! | Power Ball /0 | Buffer! | Power
No. Signal Name (PU/PD)| Type Rail [Configuration No. Signal Name (PU/PD)| Type Rail [Configuration
F1 IOR# o Oszs | Vio |PMR[21]=0and H28  |VsgL PWR
PMR[2] = 0
H29  |CLK32 o] Oys | Vsg |-
DOCR# o] Ogs PMR[21] = 0 and
PMR[2] = 1 H30  |GPIO11 O | INts, | Vio |PMR[18]=0 and
PU PMR[8] = 0
GPIO14 o | INgs, PMR[21] = 1 and (PU225)| Ogsg (8]
(PUz25)| © PMR[2] =1 RI2# [ IN PMR[18] = 1 and
3/5 TS
PU PMR[8] = 0
2 Vs GND (PUz25) [8]
IRQ15 [ INTsy PMR[18] = 0 and
F3 RD# o Oss | Vio |- (PUpz5) PMR[8] = 1
CLKSELO I | INstrp Strap (See Table 2- H31  |SDATA_IN2 | INrs | Vsg |F3BARO+Memory
(PD100) 6 on page 51.) Offset 08h[21] = 1
F4 AD23 110 INpcy, Vo |Cycle Multiplexed J1 HSYNC 0 Oys Vig |-
Opci
32 VSYNC o] Ows | Vio |-
A23 o] Opq
J3 IRTX o Ogs | Vio |PMR[6]=0
F28  |THRM# [ INrs | Vsg |-
SOUT3 o] Ogg PMR[6] = 1
F29  |Vsg PWR
J4 GPIO17 110 INTs, Vio PMR[23]3 =0and
F30 Vss GND (PU25)| Ogp PMR[5] = 0
F3145 |PWRCNT1 ] ODy4 | Vs |- 10CS0# PUo Ogjs PMR[23]% = 0 and
Gl WR# o) 03l5 VIO ( 22.5) PMR[S] =1
TFTDCK o] o 3=
G2 V PWR . I 1/4 PMR[23]° =1
10 (PUzz5)
G3 IOW# o Oszs | Vio |PMR[21]=0and ~
PMRI2] = 0 J28 IRRX1 [ INrs | Vsg |[PMR[6]=0
DOCW# o Ogys PMR[21] = 0 and SIN3 ! INts | Vio |PMRI6] =1
PMR[2] = 1 J29 POR¥# [ INts | Vio |-
GPIO15 110 | INtg, PMR[21] = 1 and "
MDO 110 IN Vio |-
PU PMR[2] = 1 J30 T 10
(PUz25)| Ogs [2] TSy
G4 ROMCS# o] Oys | Vio |- a4 DL o N, Vo |-
BOOT16 | INstRp | Vio |Strap (See Table 2- TSy5
PD 6 51.
(PD100) on page 51, KL  |RED o | WRE| A |—
G28  |GPWIO1 /0 | INtg, | Vsg |- CCRT
(PU100) | TSp14 K2 VsscrT GND — U
G29  |GPWIO2 /O | INrs, | Vsg |- K3 Vecerr PWR
(PU100) | TSy14
K4 Vss GND
G30 |Vio PWR
K28  |Vss GND
4,5 |PWRCNT2 o 14 | Vgg |-
G31 ob S8 K294 |MD2 o | INp | Ve |-
H1 TRDE# o Oszs | Vio |PMR[12]=0 TSy
GPIOO PMO INts, | Vio |PMR[12]=1 K30 |MD3 10 INT, Vio |-
(PU225)| Ogs TSys
H2 GPIO1 1o INT, Vio  |PMR[23]® = 0 and K314 |MD4 /0 INT, Vio |-
(PUz25)| Ogs PMR[13] = 0 TSys
I0Cs1# o Ogys Vio |PMR[23]® =0 and L1 AVgscrT GND
(PUz;5) PMR[13] = 1
L2 Vss GND
TFTD12 o Ou/4 Vio |PMR[23]¥ =1
(PUy;5) L3 AVccerT PWR
H3 GPIO20 /0 INT, Vio  |PMR[23]® = 0 and L4 Vcore PWR
(PU225)| Ogs PMR[7] =0 128 |Veore PWR
DOCCS# o Ozs PMR[23]* = 0 and L29* |MD5 1o INT, Vio |-
(PUzz5) PMR[7] = 1 TSy
TFTDO o Ouja PMR[23]% = 1 L30 Vss GND
(PUz5)
4 —
H4 GPIO19 0 | INgs, | Vio |PMRI9]=0and La1* |MD6 Vo T'ST Vio
(PU25)| Ogs PMR[4] =0 25
INTCH# [ INTs PMR[9] = 0 and M1 AVeccrr PWR
(PUpz 5) PMR[4] = 1 M2 Vio PWR
IOCHRDY [ INTgy PMR[9] = 1 and M3 GREEN O | WRE | AV |-
(PUz25) PMR[4] = 1 CCRT
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Geode™ SC2200

Signal Definitions (continued)

Table 2-2. 432-EBGA Ball Assignment - Sorted by Ball Number (Continued)

Ball /0 | Buffer! | Power Ball /0 | Buffer! | Power
No. Signal Name (PU/PD)| Type Rail [Configuration No. Signal Name (PU/PD)| Type Rail [Configuration
M4 Vss GND T445 |SLCT I INT Vio  |PMR[23]® = 0 and
PMR[27] = 0 and
M28  |Vss GND I(:PCI [Mc])N =0)
4 |MD7 10 INT, Vio |-
M29 o 10 TFTD15 0 Oy PMR[23]% = 1 and
25 (PMR[27] = 0 and
M30  |Vjo PWR FPCI_MON = 0)
M31  [DQMO o Oys | Vio |~ F_C/BE3# o Ou/a PMR[23]° = 0 and
(PMR[27] = 1 or
N1 AVeceRT PWR FPCI_MON = 1)
N2 BLUE o WIRE | AV |- T28 DQM4 o Oys Vio |-
CCRT
T29 MA2 o Oy Vio |-
N3 AVgscrT GND
T30 |V, PWR
N4 VCoRE PWR CORE
T31 MA1 o Oy Vio |-
N28  |Vcore PWR
ui*s |PD7 1’0 INt. | Vio |PMR[23]®=0and
N29  |WEA# o Oys Vio |- Orana (PMR(27] = 0 and
N30  |CASA# o) Oys Vio |- FPCI_MON = 0)
N31  [RASA# o] Ous | Vio |- TFTD13 o Oua PMR[23]° = 1 and
(PMR[27] = 0 and
P1 VREF /0 | WIRE | AVg |- FPCI_MON = 0)
CCRT
F_AD7 O | Ou14 PMR[23]° = 0 and
P2 SETRES [ WIRE | AVe |- (PMRI27] = 1 or
CCRT FPCI_MON = 1)
P3 AVgscrT GND U2 Ves GND
P4 Y% GND
S Uz S |ACK# | INr | Vio |PMR[23®= 0 and
P28 |Vgs GND (PMR[27] = 0 and
P29  |cso# o Oys Vio |- FPCI_MON = 0)
TFTDE o Ou4 PMR[23]® = 1 and
P30 BAO o) Oys Vio |- (PMR(27] = 0 and
P31 BA1 o) Oys Vio |- FPCI_MON = 0)
R1 VpLL2 PWR FPCICLK o Oua PMR[23]3 = 0 and
(PMR[27] = 1 or
R2 Vss GND FPCI_MON = 1)
R3 AVgspy L2 GND U4 VcoRre PWR
R4 Vcore PWR U28  |Vcore PWR
R28  |Vcore PWR U294 |MD33 lle} INT, Vio |-
R29  [MA10 o Oys | Vio |- TSass
R30 Vss GND u30 Vss GND
R31 MAO (o) 02/5 VIO . U314 MD32 1/10 |N-|—, VIO -
45 |BUSY/WAIT# | IN v 3 TSer5
T1i% T 10 |PMR[23]° =0 and
(pwg[z;] =0 and vits  PD4 VO | Nt | Vio |PMR[23]°=0and
FPCI_MON = 0) O14114 (PMR[27] = 0 and
TFTD3 o o - FPCI_MON = 0)
1/4 PMR[23]° =1 and
(PMR[27] = 0 and TFTD10 o Oy PMR[23]° = 1 and
FPCI_MON = 0) (PMR[27] = 0 and
F_C/BE1# o o p— FPCI_MON =0)
— 1/4 PMRJ[23]° = 0 and
(PMRE[Z;] =1lor F_AD4 O | Qw4 PMR[23]® = 0 and
FPCI_MON = 1) (PMR[27] =1 or
= FPCI_MON = 1)
T2 Vio PWR
v245 |PD5 e} INT, Vio |PMR[23]* =0 and
T3%5 |PE I INT Vio  |PMR[23]% = 0 and O14/14 (PMR[27] = 0 and
(PU2z5 (PMR[27] = 0 and FPCI_MON = 0)
PD2;.5) FPCI_MON = 0)
(PU/PD under soft- TFTD11 O | Ows PMR[23]° = 1 and
ware control.) (PMR[27] =0 and
TFTD14 o o 3 FPCI_MON =0)
1/4 PMR[23]° =1 and
(PMR[27] = 0 and F_ADS5 o O14114 PMR[23]® = 0 and
FPCI_MON = 0) (PMR[27] = 1 or
FPCI_MON = 1)
F_C/BE2# o Oua PMR[23]° = 0 and
(PMR[27] = 1 or
FPCI_MON = 1)
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Signal Definitions (continued)

Table 2-2. 432-EBGA Ball Assignment - Sorted by Ball Number (Continued)

Ball 110 | Buffer! | Power Ball /0 |Buffer! | Power
No. Signal Name (PU/PD)| Type Rail [Configuration No. Signal Name (PU/PD)| Type Rail [Configuration
v3*5 |PD6 e} INT, Vio |PMR[23]® =0 and y145 |PD1 e} INT, Vio |PMR[23]® =0 and
O14/14 (PMR[27] = 0 and O14/14 (PMR[27] = 0 and
FPCI_MON = 0) FPCI_MON = 0)
TFTD1 o Ou/4 PMR[23]° = 1 and TFTD7 o Ou/4 PMR[23]° = 1 and
(PMR[27] = 0 and (PMR[27] = 0 and
FPCI_MON =0 FPCI_MON = 0)
F_AD6 o O14/14 PMR[23]® = 0 and F_AD1 o O14/14 PMR[23]® = 0 and
(PMR[27] = 1 or (PMR[27] = 1 or
FPCI_MON = 1) FPCI_MON = 1)
V4 Vss GND Y2 Vio PWR
V28  |Vss GND Y345 [INIT# O | Owpua| Vio |PMR[23]°=0and
" (PMR[27] = 0 and
V29 MD36 /o) INT, Vio FPCI MON = 0)
TS25 TFTD5 o o 3
1/4 PMR[23]° = 1 and
v3o? |MD35 10 INT, Vio |- (PMR[27] = 0 and
TSa5 FPCI_MON = 0)
v31#  |MD34 o INt. | Vio |- SMI_O O | Owa PMR[23]% = 0 and
TSy (PMR[27] = 1 or
FPCI_MON = 1
w1% 5 |SLIN#/ASTRB# O | Owpua| Vio |PMR[23]°=0and = )
(PMR[27] = 0 and Y4 Vss GND | -
FPCI_MON = 0) Y28 |Ves GND
TFTD16 o Oy PMR[23]% = 1 and
FPCI_MON = 0) TSar5
F_IRDY# O | Oua PMRI23]° = 0 and Y30 Vo PWR
(PMR[27] =1 or 4 [MD47 110 INT, V,
FPCI_MON = 1) vl s '
2/5
4.5 |PD3 110 INT, \Y 3=
w2 T 0 |PMR[23]"= 0 and AA1% 5 |PDO WO | INp | Vio |PMR[23J=0and
O14/14 (PMR[27] = 0 and o PMR[27] = 0 and
FPCI_MON = 0) 14114 ( [27]=0an
= FPCI_MON = 0)
TFTD9 o o S =
va PMR(23] = 1 and TFTD6 O | Oy PMR[23]° = 1 and
(PMR[27] = 0 and (PMR[27] = 0 and
FPCI_MON = 0) FPCI_MON = 0)
F_AD3 o |o 3=
! 14/14 PMR[23] = 0 and F_ADO o) O14/14 PMR[23]3 =0and
(PMR[27] = 1 or (PMR[27] = 1 o
FPCI_MON = 1) FPCI_MON = 1)
ws4 5 |PD2 1o INt, | Vio |PMR[23]° =0 and AA2  |Ves GND | --
O14/14 (PMR[27] = 0 and
FPCI_MON = 0) AA3% S |ERR# ' INT, Vio  |PMR[23]° = 0 and
o] =
TFTD8 O | Ou PMR[23]° = 1 and va Ny g%’)‘d
(PMR[27] = 0 and =
FPCI_MON = 0) TFTD4 o Ou/a PMR[23]° = 1 and
F_AD2 o O14/14 PMR[23] = 0 and (FT:’\(A;T%%; gz?d
(PMR[27] = 1 or =
FPCI_MON =1) F_C/BEO# (o) Oy4 PMR[23]® = 0 and
wa v PWR (PMR[27] = 1 or
CORE FPCI_MON = 1)
w2s |V PWR
CORE AA4  [Veore PWR
w294 |MD39 110 INT, Vio |- AAZE |Veore PWR
TS 4 |MD44 110 IN Y
w3o? |MD38 w | N, | vio |- AA29 s o
TS 2/5
2/5
AA30 |Vgg GND
w314 [MD37 110 INT, Vio |-
TSys AA314 [MD45 110 INT, Vio |-
TSy5
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Geode™ SC2200

Signal Definitions (continued)

Table 2-2. 432-EBGA Ball Assignment - Sorted by Ball Number (Continued)

Ball 110 | Buffer! | Power Ball /0 |Buffer! | Power
No. Signal Name (PU/PD)| Type Rail [Configuration No. Signal Name (PU/PD)| Type Rail [Configuration
AB14 5 |STB#/WRITE# O | Owusa| Vio |PMR23[=0and AF1  |INTB# [ Npci | Vio |-
(PMR[27] = 0 and (PUzz5)
FPCI_MON = 0) AF2 |Ves GND | —
1/4 3 _
TFTD17 (0] O PMR[23] =1and AF34 DNEG_PORT3 110 lNUSB' AVC» .
(PMR[27] = 0 and o cush
FPCI_MON = 0) uUsB
F_FRAME# o O14/14 PMR[23]® = 0 and AF4  |AVecuss PWR
(PMR[27] = 1 or AF28% |MD14 110 N, | Vio |-
FPCI_MON = 1) TSys
AB24 5 |AFD#/DSTRB# o O14/14 Vio PMR[ZS]3 =0and AF29% |MD15 110 INT, Vio |-
(PMR[27] = 0 and TS
FPCI_MON = 0) 25
AF30 |V GND | -
TFTD2 o Oy PMR[23]° = 1 and SS
(PMR[27] = 0 and AF31  |DQM1 o Oss | Vio |-
FPCI_MON = 0)
r— s - AGl  |AVssuss GND | -
_ 14/14 PMR[23]° =0 and
(PMR[27] = 1 or AG2* |DNEG_PORT2 | 10 | INyss | AVe. |-
FPCI_MON = 1) Ousg | CUSB
AB3  |NC AG3* |DNEG_PORTL | 1O | INyss | AVe. |-
AB4 Vgs GND Oysg | cusB
AG4  |GPIO9 IO | INts, | Vio |PMR[18]=0and
AB28  |Vss GND (PUz29)| Oy PMR[8] = 0
4 [MD41 110 IN, | Vio |-
AB29 s 10 DCD2# | IN7s PMR[18] = 1 and
215 (PUz25) PMR([8] =0
AB30* (MD42 Vo | Ny | Vio |- IDE_lOW1# o | oy PMR[18] = 0 and
TSys5 (PUz25) PMR[8] = 1
AB31* |MD43 1o INt. | Vio |- SDTEST2 o Oys PMR[18] = 1 and
TSys5 (PUgz 5) PMRI[8] = 1
ACL |NC AG28 |MA11 o Ous | Vio |-
AC2__ INC AG294 |MD9 10 INg, | Vio |-
AC3  |Vio PWR | - TSys
AC4  |Vss GND | - AG304 |MD8 10 INg, | Vio |-
AC28 |CKEA o} Oys Vig |- TSars
4 —
AC29 [SDCLKO o) Oys | Vio |- AG31* (MD13 Vo T'ST Vio
2/5
AC30 |DQMS5 o Ous | Vio |- ’
AH14 |DPOS_PORT2 O | INysg, | AVg. |-
AC314 [MD40 1/10 INT, Vio |- Ouss CuUsB
TS
25 AH24 |DPOS_PORT1 O | INysg, | AVg. |-
AD1 |NC Ouss | cuse
AD2 _ |NC AH3  |GPIO6 IO | INts, | Vio |PMR[18]=0and
AD3  |NC (PUz5)| O PMR[8] =0
1/4
AD4  |NC DTR2#/BOUT2 o O PMR[18] = 1 and
AD28  |MA6 o] Ous | Vio |- (PUzz.5) PMR[8] =0
AD29  IMA7 ) O | Vio |- IDE_IOR1# (PUo O Ems[gﬂ_ =0and
22.5) [B]=1
AD30 |MA8 o o Vio |-
25 19 SDTEST5 o Oys PMR[18] = 1 and
AD31 |MA9 o) Oy Vio |- (PUz2;5) PMR[8] = 1
AE1  |NC AH4  |GPIO7 o | INts, | Vio |PMR[17]=0and
AE2  |Vio PWR (PUz25)| Oy PMR[8] = 0
AE3 |INTAs | Neg | Vio |— RTS2# o O PMRI17] = 1 and
(PUgy ) (PUz25) PMR[8] = 0
A4’ |DPOS_PORT3 10 | Nyss | Ave. |— IDE_DACK1# o O PMRI17] = 0 and
Ouss | cuse (PUsz5) PMR[8] = 1
SDTESTO o o PMR[17] = 1 and
AE28 |MA3 o Oys Vig |- (PUsss) 25 PMR{E;] ]: 1
AE29  |MA4 © | Qs | Vio |~ AH5  [TDP o | piode | -~ |-
AE30  |Vio PWR | - AH6  |TDO o Opa | Vio |-
AE31 |MA5 o Ozs5 Vio |- AH7  |VPCKIN [ INT Vio |-
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Signal Definitions (continued)

Table 2-2. 432-EBGA Ball Assignment - Sorted by Ball Number (Continued)

Ball 110 |Buffer! | Power Ball /0 | Buffer! | Power
No. Signal Name (PU/PD)| Type Rail [Configuration No. Signal Name (PU/PD)| Type Rail [Configuration
AH8  |VPD4 [ INT Vio |- AJ7  |VPD6 [ INT Vio |-
AH9  |VPDO [ IN Vio |- AJ8  |VPD2 [ I\ Vio |-
AH10  |Vsg GND AJ9  |GPIO38/IRRX2 | 1O | INpci, | Vio |PMR[L4]° =0 and
PU
AH11  |Veore PWR | - (PU225)| Opcy PMR[22]° = 0. The
IRRX2 input is con-
AH12  [Vgg GND nected to the input
path of GPIO38.
AH13  |Veore PWR There is no logic
AH14 |Vgg GND required to enable
IRRX2, just a sim-
AH15  |Vcore PWR ple connection.
Hence, when
AH16 |SDCLK1 o Ous | Vio |- GPIO38 is the
AH17 |V, PWR selected function,
CORE IRRX2 is also
AH18 VSS GND - - - selected.
AH19  |Vcore PWR LPCPD# o Opgy PMR[14]® = 1 and
AH20 |Vgs GND | - PMR[22]° = 1
AH21  VcoRre PWR AJI0  |GPIO35 (PHO ) INeci, | Vio  |PMR[14]° = 0 and
AH22 VSS GND . . . 22.5. OPCI PMR[ZZ]G =0
LAD3 110 | INpcy, PMR[14]® = 1 and
4 |MD28 10 INT, Vio |-
AH23 TS;S 10 (PUZZAS) Op¢) PMR[ZZ]G =1
st |MDSS o N, Vo |- AJ11  |GPIO32 O | Neci | Vio |PMR[14]¢ = 0 and
TSy (PUZZAS) Opc PMR[ZZ]G =0
AH254 |MD51 10 Ny, | Vio |- LADO PMO INpc, PMR[14]° = 1 and
TSy ( 22.5) Opc PMR[ZZ]G =1
AH26Y |MD48 /o INT, Vio |- AJ12  |GPIO12 O | INag, | Vio |PMR[19]=0
TSz (PUz25)| Ogg
AH274 |MD23 7S] INT, Vio |- AB2C O | INpg, PMR[19] = 1
TSy (PU25)| ODg
AH28 |SDCLK_OUT o] Oys Vio |- AJ13  |ABIC 1o INag: | Vio |PMR[23]°=0
(PUz5)| ODg
AH29  |MA12 o Ous | Vio |-
GPI020 110 INg, PMR[23] = 1 and
AH30% (MD11 Vo Tlng Vio |~ (PUzs)| O PMR[7] = 0
2/5
DOCCs# (o) 03/5 PMR[23]® = 1 and
AH314 |MD10 10 T|2T Vio |- PMRI7] = 1
25 AJ14  |AC97_CLK o | 045 | Vio |PMRI25]=1
AJ1  |GPIO10 IO | INys, | Vio |PMR[18]=0and
(PU25)| Ogn PMR[8] = 0 AJ15  |AC97_RST# o Oys | Vio |FPCI_MON=0
DSR2# [ INTg PMR[18] = 1 and F_STop# © Oas5 FPCI_MON =1
(PUz25) PMR8] = 0 AJ16  |SDCLK3 o Oys | Vio |~
IDE_IORDY1 (PUl ) INTs1 Ems{é?]::lo and AJ174 [MD56 110 INy, Vio |-
22.5. T32/5
SDTEST1 o o PMR[18] = 1 and
(PUpz5) - PMR{8] ]: 1 AJ1g" (MDS8 Vo N, Vio |-
: TSy5
A2 |GPIO8 IO | INts, | Vio |PMR[17]=0and
(PUz25)| Ogpg PMRI8] = 0 AJ19*  (MD61 Vo | Ny | Vio |-
TSy5
CTS24# [ INTg PMR[17] = 1 and
(PUss5) PMR[8] = 0 AJ20  |DQM7 o Ous | Vio |-
IDE_DREQ1 | INTs1 PMR[17] = 0 and AJ21  |DQM3 o Oxys | Vio |
(PUz;5) PMR[8] = 1 AJ224  |MD25 10 INT, Vio |-
SDTEST4 o] Oyss PMR[17] = 1 and TSy5
(PUzz5) PMR[8] = 1 AJ23* |MD29 /10 INT, Vio |-
A3 |Vpo PWR | - TSys
A4 [SIN2 [ IN;s | Vio |PMR[28]=0 AJ244 |MD54 110 INT, Vio |-
SDTEST3 o] Oys PMR[28] = 1 TS
4 —
A5 |[TMS [ Npe) | Vio |- AJ25*  MDS0 Vo Nt | Vio
(PUz25) TSy5
AJ  |VPD7 | Nt | Vio |- AJ26  |DQMS o Oxs | Vio |-
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Geode™ SC2200

Signal Definitions (continued)

Table 2-2. 432-EBGA Ball Assignment - Sorted by Ball Number (Continued)

Ball 110 | Buffer! | Power Ball /0 | Buffer! | Power
No. Signal Name (PU/PD)| Type Rail [Configuration No. Signal Name (PU/PD)| Type Rail [Configuration
AJ274 [MD22 110 INT, Vio |- AK274 [MD21 110 INT, Vio |-
TSy5 TSy
AJ284 [MD19 1/10 INT, Vio |- AK284 [MD18 1/10 INT, Vio |-
TSy5 TSy
AJ29  |Vo PWR AK29 |CS1# o Oys | Vio |-
AJ30 [SDCLK_IN [ INT Vio |- AK30  |Vss GND
AJ314 |MD12 110 INT, Vio |- AK31  |Vio PWR
TSan ALl |Vss GND | —
AKL  |Vio PWR A2 Vo PWR
AK2 [Vss GND | - AL3  |TDN o | WIRE | Vg |-
AK3  [SOUT2 o] Ogs | Vio |- A4 tox | Ny | Vo |-
CLKSEL2 [ INsTRP Strap (See Table 2- (PUz25)
(PD100) 6 on page 51) AL5  |GTEST [ INT Vio |-
AK4  |TRST# I INpei | Vio |- (PD2z5)
(PUz25) AL6  |VPD5 [ INT Vio |-
AK5  |TDI [ Npe) | Vio |
AL7  |VvPD3 [ IN Vio |-
(PUz5) T 10
AK6  |Vip PWR AL8  |GPIO39 O | Neci | Vio |PMR[14]¢ = 0 and
(PUZZAS) Opc PMR[ZZ]G =0
AK7  |Vgg GND /
SERIRQ /O | INpg, PMR[14]® = 1 and
AK8  |VPD1 [ IN Vio |- Opey PMR[22] = 1
AK9  |GPIOS7 PSO INpci. | Vio  |PMR[14]° = 0 and AL9  |GPIO36 WO | INpci | Vio |PMR[14]° = 0 and
(PUz25)| Opg PMR[22]% = 0 (PU5)| Opg PMR[22]° = 0
LFRAME# o Opci PMR[14]® = 1 and LDRQ# | INpg PMR[14]6 = 1 and
PMR[22]® = 1 PMR[22]® = 1
AKIO |GPIO34 PMO INeci | Vio  |PMR[14]° = 0 and AL10 |GPIO33 10 | Neci | Vio |PMR[14]° = 0 and
(PUz25)| Opg PMR[22]% = 0 (PUz5)| Opg, PMR[22]° = 0
LAD2 PHO INpcy, PMR[14]° = 1 and LAD1 0 | INpgy, PMR[14]° = 1 and
(PUz25)| Opgy PMR[22]® = 1 (PUz5)| Opg PMR[22]° = 1
AKIL Vi PWR | - AL11 |GPIO13 0 | INag | Vio |PMR[9]=0
AK12 |Vgg GND (PUz25)| Ogg
AK13  |SDATA_OUT O | Oacor | Vio |- AB2D /0 | INag | Vio |PMR[19]=1
(PUz25)| ODg
TFT_PRSNT | INstRp | Vio |Strap (See Table 2-
(PD100) 6 on page 51.) AL12  |AB1D O | INag, | Vio |PMR[23=0
AK14 |SDATA_IN | INr | Vio |FPCI_MON=0 (PU225)| 0D
F_GNTO# O | Oy FPCI_MON = 1 GPIOL Vo | INg, PMR[23]° = 1and
(PUz25)| Ogs PMR[13] = 0
AK15  |Vsg GND
I0Cs1# o Ogs PMR[23]® = 1 and
AK16  |Vio PWR PMRI[13] = 1
AK17  |Vss GND AL13 |SYNC o) Onco7 | Vio |-
AK18* [MDS9 110 INT, Vio |- CLKSEL3 [ INsTRP Strap (See Table 2-
TSy (PD100) 6 on page 51.)
AK194 |MD62 110 INT, Vio |- AL14 |BIT_CLK [ INT Vio |FPCI_MON =0
TSars F_TRDY# o} Oys FPCI_MON =1
AK20 |Vio PWR | — AL15 |GPIO16 o | INn | Vi |PMR[O]=0and
AK21 Vss GND - --- --- (PU22A5) 02/5 FPCI_MON =0
AK224 |MD26 110 INT, Vio |- PC_BEEP o] Oy PMR[0] =1=0and
TSys FPCI_MON =0
AK234 |MD30 e INg, Vip |- F_DEVSEL# o Ous FPCI_MON = 1
TSys5 AL16 |GXCLK o] Oxs | Vio |PMR[23[% =0 and
AK24% |[MDS53 110 INT, Vio |- PMR[29] = 0
TSy FP_VDD_ON O Oy PMR[23]° = 1
AK25  |Vio PWR | - TEST3 o Oy PMRI[23]° = 0 and
AK26  |Vgg GND PMR[29] = 1 and
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Signal Definitions (continued)

Table 2-2. 432-EBGA Ball Assignment - Sorted by Ball Number (Continued)

Ball I/0 | Buffer!| Power Ball /0 | Buffer!| Power
No. Signal Name (PU/PD)| Type Rail [Configuration No. Signal Name (PU/PD)| Type Rail [Configuration
AL174 [MD57 110 INT, Vio |- AL28% [MD17 110 INT, Vio |-
TSy5 TSy
AL18% [MD60 1/10 INT, Vio |- AL29% [MD16 1/10 INT, Vio |-
TSy5 TSy
AL19% [MD63 /0 INT, Vio |- AL30  [Vo PWR
TS2p AL31  |Vss GND | -
AL20  [SDCLK2 o Oys | Vio |- —
1. For Buffer Type definitions, refer to Table 8-9 "Buffer Types" on page
AL214 [MD24 110 INT, Vio |- 364.
TSy5 2. May need 5V tolerant protection at system level (DDC_SCL,
DDC_SDA).
AL224 |MD27 e} INT, Vio |- 3. The TFT_PRSNT strap determines the power-on reset (POR) state of
TSy PMR[23].
4. Is back-drive protected (MD[63:0], DPOS_PORT1, DNEG_PORT1,
AL23* |MD31 Vo | Ny | Vio |- DPOS_PORT2, DNEG_PORT2, DPOS_PORT3, DNEG_PORT3,
TSy ACK#, AFD#/DSTRB#, BUSY/WAIT#, ERR#, INIT#, PD[7:0], PE,
SLCT, SLIN#/ASTRB#, STB#/WRITE#, ONCTL#, PWRCNT[2:1]).
4 |MD52 110 INT, V
AL24 o 10 5. Is 5V tolerant (ACK#, AFD#/DSTRB#, BUSY/WAIT#, ERRH, INIT#,
25 PD[7:0], PE, SLCT, SLIN#/ASTRB#, STB#/WRITE#, ONCTL#,
AL254 |MD49 110 INT, Vig |- PWRCNT[2:1]). .
TS 6. The LPC_ROM strap determines the power-on reset (POR) state of
25 PMRI[14] and PMR[22].
AL26  [DQM2 o Oys | Vio |-
AL274 [MD20 110 INT, Vio |-
TSy5
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Geode™ SC2200

Signal Definitions (continued)

Table 2-3. 432-EBGA Ball Assignment - Sorted Alphabetically by Signal Name

Sighal Name Ball No. Sighal Name Ball No. Sighal Name Ball No.
AO AL7 AD18 D7 D5 A3
Al D16 AD19 AG D6 c2
A2 A18 AD20 D6 D7 B3
A3 A15 AD21 cé D8 A13
A4 A16 AD22 A5 D9 A10
A5 Al4 AD23 F4 D10 D8
AG c1s AD24 c5 D11 A8
A7 B14 AD25 D5 D12 c10
A8 cl4 AD26 A4 D13 B8
A9 B13 AD27 B4 D14 cs
A10 c13 AD28 c4 D15 D9
All c12 AD29 A3 DCD2# AG4
A12 A12 AD30 c2 DDC_SCL A20
A13 c11 AD31 B3 DDC_SDA c20
Al4 All AFD#/DSTRB# AB2 DEVSEL# B5
A15 B10 AVeecrT L3, M1, N1 DIDO D4
Al6 A7 AVceuss AF4 DID1 D2
Al7 c7 Jr— L1 N3, P3 DNEG_PORT1 AG3
A18 D7 ANy =3 DNEG_PORT2 AG2
A19 AG DNEG_PORT3 AF3
A20 D6 AVsseuis E28 DOCCS# H3
A21 ce AVssuss AGL DOCCS# AJ13
A22 A5 BAO P30 DOCR¥# F1
A23 F4 BAL P31 DOCW# G3
AB1C AJ13 BHE# B5 DPOS_PORT1 AH2
AB1D AL12 BIT_CLK AL14 DPOS_PORT2 AH1
AB2C AJ12 BLUE N2 DPOS_PORT3 AE4
AB2D AL11 BOOT16 G4 DQMO M31
AC97_CLK AJ14 BUSY/WAIT# T DOM1 AF31
AC97_RST# AJ15 C/BEO# Al3 DOM?2 AL26
ACK# u3 C/BE1# A10 DQM3 AJ21
ADO AL7 C/BE2# b8 DQM4 T28
AD1 D16 C/BE3# A8 DOMS AC30
AD2 A18 CASA# N30 DOM6 AJ26
AD3 A15 CKEA AC28 DOM?7 AJ20
AD4 Al6 CLK27M A23 DSR2# AJ1
AD5 Al4 CLK32 H29 DTR1#/BOUT1 A28
AD6 c15 CLKSELO F3 DTR2#/BOUT2 AH3
AD7 B14 CLKSEL1 B27 ERR# AA3
ADS C14 CLKSEL2 AK3 F_ADO AAL
AD9 B13 CLKSEL3 AL13 F_AD1 Y1
AD10 c13 Ccso# P29 F_AD2 w3
AD11 c12 Csi# AK29 F_AD3 w2
AD12 A12 cTs2# AJ2 F_AD4 V1
AD13 c11 Do cs F_AD5 V2
AD14 ALl b1 D5 F_AD6 V3
AD15 B10 b2 A4 F_AD7 U1
AD16 A7 b3 B4 F_C/BEO# AA3
AD17 c7 D4 ca4 F_C/BE1# T1
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Signal Definitions (continued)

Table 2-3. 432-EBGA Ball Assignment - Sorted Alphabetically by Signal Name (Continued)

Signal Name Ball No. Signal Name Ball No. Signal Name Ball No.
F_C/BE2# T3 IDE_ADDR1 C26 LADO AJ11l
F_C/BE3# T4 IDE_ADDR2 C17 LAD1 AL10
F_DEVSEL# AL15 IDE_CSO0# A27 LAD2 AK10
F_FRAME# AB1 IDE_CS1# C16 LAD3 AJ10
F_GNTO# AK14 IDE_DACKO# C25 LDRQ# AL9
F_IRDY# w1 IDE_DACK1# AH4 LED# D31
F_STOP# AJ15 IDE_DATAO B24 LFRAME# AK9
F_TRDY# AL14 IDE_DATA1 A24 LOCK# Cc9
FP_VDD_ON B23, AL16 IDE_DATA2 D23 LPC_ROM E4
FPCI_MON D3 IDE_DATA3 C23 LPCPD# AJ9
FPCICLK U3 IDE_DATA4 B23 MAO R31
FRAME# El IDE_DATA5S A23 MA1 T31
GNTO# D4 IDE_DATA6 C22 MA2 T29
GNT1# D2 IDE_DATA7 B22 MA3 AE28
GPIOO H1 IDE_DATAS8 A21 MA4 AE29
GPIO1 H2, AL12 IDE_DATA9 C20 MAS5 AE31
GPIO6 AH3 IDE_DATA10 A20 MAG6 AD28
GPIO7 AH4 IDE_DATA11 C19 MA7 AD29
GPIO8 AJ2 IDE_DATA12 B19 MAS8 AD30
GPIO9 AG4 IDE_DATA13 A19 MA9 AD31
GPIO10 AJl IDE_DATA14 C18 MA10 R29
GPIO11 H30 IDE_DATA15 B18 MA11 AG28
GPIO12 AJ12 IDE_DREQO C24 MA12 AH29
GPIO13 AL11 IDE_DREQ1 AJ2 MDO J30
GPIO14 F1 IDE_IORO# cz21 MD1 J31
GPIO15 G3 IDE_IOR1# AH3 MD2 K29
GPIO16 AL15 IDE_IORDYO A25 MD3 K30
GPIO17 J4 IDE_IORDY1 AJl MD4 K31
GPIO18 A28 IDE_IOWO# D24 MD5 L29
GPIO19 H4 IDE_IOW1# AG4 MD6 L31
GPIO20 H3, AJ13 IDE_RST# A22 MD7 M29
GPIO32 AJ11l INIT# Y3 mMD8 AG30
GPIO33 AL10 INTA# AE3 MD9 AG29
GPIO34 AK10 INTB# AF1 MD10 AH31
GPIO35 AJ10 INTC# H4 MD11 AH30
GPIO36 AL9 INTD# B22 MD12 AJ31
GPIO37 AK9 INTR_O AB2 MD13 AG31
GPIO38/IRRX2 AJ9 IOCHRDY H4 MD14 AF28
GPIO39 AL8 I0CS0# J4 MD15 AF29
GPIO40 A21 I0CS1# H2 MD16 AL29
GPIO41 C19 I0CS1# AL12 MD17 AL28
GPWIOO0 E31 IOR# F1 MD18 AK28
GPWIO1 G28 IOW# G3 MD19 AJ28
GPWIO2 G29 IRDY# Cc8 MD20 AL27
GREEN M3 IRQ9 C22 MD21 AK27
GTEST AL5 IRQ14 D25 MD22 AJ27
GXCLK AL16 IRQ15 H30 MD23 AH27
HSYNC Ji IRRX1 J28 MD24 AL21
IDE_ADDRO A26 IRTX J3 MD25 AJ22
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Geode™ SC2200

Signal Definitions (continued)

Table 2-3. 432-EBGA Ball Assignment - Sorted Alphabetically by Signal Name (Continued)

Sighal Name Ball No. Sighal Name Ball No. Sighal Name Ball No.
MD26 AK22 PDO AAl SLIN#/ASTRB# w1
MD27 AL22 PD1 Y1 SMI_O Y3
MD28 AH23 PD2 w3 SOUT1 B27
MD29 AJ23 PD3 w2 SOUT2 AK3
MD30 AK23 PD4 V1 SOUT3 J3
MD31 AL23 PD5 V2 STB#/WRITE# AB1
MD32 U3l PD6 V3 STOP# D9
MD33 u29 PD7 Ul SYNC AL13
MD34 V31 PE T3 TCK AL4
MD35 V30 PERR# B9 TDI AK5
MD36 V29 PLL2B D28 TDN AL3
MD37 w31l PLL5B B29 TDO AH6
MD38 W30 PLL6B Cc28 TDP AH5
MD39 w29 POR# J29 TESTO D28
MD40 AC31 POWER_EN B28 TEST1 Cc28
MD41 AB29 PWRBTN# E29 TEST2 B29
MD42 AB30 PWRCNT1 F31 TEST3 AL16
MD43 AB31 PWRCNT2 G31 TFT_PRSNT AK13
MD44 AA29 RASA# N31 TFTDO C25, H3
MD45 AA31 RD# F3 TFTD1 D25, V3
MD46 Y29 RED K1 TFTD10 Cc21,Vv1
MD47 Y31 REQO# (o} TFTD11 A25, V2
MD48 AH26 REQ1# E3 TFTD12 C23, H2
MD49 AL25 RI2# H30 TFTD13 B19, Ul
MD50 AJ25 ROMCS# G4 TFTD14 D23, T3
MD51 AH25 RTS2# AH4 TFTD15 Al19, T4
MD52 AL24 SDATA_IN AK14 TFTD16 A24, W1
MD53 AK24 SDATA_IN2 H31 TFTD17 C18, AB1
MD54 AJ24 SDATA_OUT AK13 TFTD2 C26, AB2
MD55 AH24 SDCLK_IN AJ30 TFTD3 A26, T1
MD56 AJ17 SDCLK_OUT AH28 TFTD4 C17, AA3
MD57 AL17 SDCLKO AC29 TFTD5 A27,Y3
MD58 AJ18 SDCLK1 AH16 TFTD6 B24, AAl1
MD59 AK18 SDCLK2 AL20 TFTD7 B18, Y1
MD60 AL18 SDCLK3 AJ16 TFTD8 C24, W3
MD61 AJ19 SDTESTO AH4 TFTD9 D24, W2
MD62 AK19 SDTEST1 AJl TFTDCK A22, 34
MD63 AL19 SDTEST2 AG4 TFTDE C16, U3
NC (Total of 8) AB3, AC1, AC2, SDTEST3 A4 THRM# F28
AD1, AD2, AD3, SDTEST4 AJ2 ™S AJ5
AD4, AE1
SDTESTS AH3 TRDE# H1
ONCTL# E30
SERIRQ AL8 TRDY# B8
OVER_CUR# c27
= SERR# A9 TRST# AK4
PAR C10
SETRES P2 Vpar D30
PC_BEEP AL15 SINL D26
V K3
PCICLK E2 CCCRT
SIN2 A4
PCICLKO D3
SIN3 J28
PCICLK1 E4
SLCT T4
PCIRST# D1
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Signal Definitions (continued)

Table 2-3. 432-EBGA Ball Assignment - Sorted Alphabetically by Signal Name (Continued)

AE30, AJ3, AJ29,
AK1, AK6, AK11,

AK16, AK20,

AK25, AK31,

AL2, AL30
VPCKIN AH7
VPDO AH9
VPD1 AK8
VPD2 AJ8
VPD3 AL7
VPD4 AH8
VPD5 AL6

F2, F30, K4, K28,
L2,L30, M4, M28,
P4,P28,R2, R30,
U2, U30, V4,V28,
Y4, Y28, AA2,
AA30, AB4,
AB28, AC4, AF2,
AF30, AH10,
AH12, AH14,
AH18, AH20,
AH22, AK2, AK7,
AK12, AK15,
AK17, AK21,
AK26, AK30,
AL1, AL31,

Sighal Name Ball No. Sighal Name Ball No. Sighal Name Ball No.
Vcore (Total of 25) | D11, D13, D15, VPD6 AJ7 Vsscrr K2
D17, D19, D21
' ' ' VPD7 AJ6 VSYNC J2
L4, L28, N4, N28,
R4, R28, T30, U4, VpLL2 R1 WEA# N29
u28, W4, W28, VpLis c31 WR# G1
AA4, AA28
, ' X271 A29
AH11, AH13, VREF PL
AH15, AH17, Vs F29 X270 b27
AH19, AH21 Ven 1128 X32l c30
Vo (Total of 32) A2, A30, B, B6, Ves (Total of 57) AL ASL B2, BT, X320 D29
B11, B16, B20, B12, B15, B17
B25, B31, C3, B21, B26, B30,
C29, G2, G30, D10, D12, D14,
M2, M30, T2, Y2, D18 D20, D22
Y30, AC3, AE2, . . )
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Geode™ SC2200

Signal Definitions (continued)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

SC2200
IRST# IDAT7 IDAT6 IDATS SDCK2 MD61 MD62 MD63

AB | & @ O &

Al® O & O OO0 O & & & O O @0 O @0 & @ & & & O O O O O O O @A
Vss Vio AD30 PCKO REQL# PRST# PCICK IOW# GP20 GP17 HSNC AVeeer Vss GREEN BLUE Ves Veu, PD7 Vgs PD6 PDI STB# NC NC NC DiP3 DP3 DiPL DPL Vg Vsg
B ® O & & O & @ ®© O @ O O 0 @€ O O & & O & & @ ® 6 O O O @& @ B
Vss Vo AD20 AD28 REQO# AD23 Vss RD# WR# Vs VSNC RED Vi AVgser STRES Vio BUSY ACK# Vo SLIN# INT# Vgs NC  Vss Vss NC DP2 DP2 GPI0 Vss Vi
C|®@ & O & ©& ®© 0 ® & O & @ O ® ® @ & & & & & 0 O O O O @ & d D |C
AD26 AD24 Vi, AD25 GNTO# GNT1# Vo RMCS# GP19 Vio IRTX Vsscr AVocer AVsscrAVsser AVsspp SLCT PD4  PD5 PD3  PDO Vg NC  NC Vi INTB#AVgguss GP9 Vo GP7  GP8
D & & & & & © @ O & & & O O O @€ & & & 0 O @ O O & ® O O D
AD2L AD22 AD20 AD27 AD3L PCKL Vss FRM# IOR# GPl TRDE# Veeer Vss Vio AVeoer VREF PE Vo Vs PD2 ERR# AFD# Vi NC  Vsg INTA# AVoeysg GP6 SOUT TDP  TON
E| & & & & O O O OIE
AD16 AD19 AD18 DVSL# SIN2 TRST# TDO TCK
FI& & & & O O O|F
TRDY# IRDY CBE2# AD17 TMS  TDI GTST VPCKI
G|O @ O @ ® O @@ O |G
STOP# Vss Vo Vss Vss Vio Vss VPD?
H ) H
SRR# PRR# LOCK# CBE3# VPD6 VPD5 VPD4 VPD3
J| S & & & O O O @& |J
AD13 CBE1# AD15 PAR VPD2 VPD1 VPDO GP39
K|l®@ o ® @ e O e © 0 e @K
ADI1 Vo Vss ADI4 GP38 Vo Vss GP3T
L|® D & & S D D |L
CBEO# AD9 ADI10 ADI12 GP36 GP35 GP34 GP33
M| ® & O ® O @ |M
Vss AD7 Vo ADS GP32 GP13 Vip Vss
N S & & @ (ONOIN BN BN S & SN
AD3 AD6 AD5 Vg Veore Voore Vs Vss  Vss Veore Veore Vss GP12 ABID ABIC
P ® & & O (OGN BN BN P
AD4 ICSI# ADI Veore Veore Veore Vss  Vss  Vss Voore Voore Veore SDO SYNC ACCK
RI®@ & & @ o 0 o ® 6 0 & R
Vss  Vss  Vss Vs Vss Vss Vss Vss Vss Vss  Vss Vss  Vss  Vss Vs
T|IO O O O e 6 6 6 6 0 O O O O O |7
Veore Veore Veore Veore Vss  Vss Vss Vss  Vss  Vss  Vss Veore Veore Veore Veore
ulie @€ © O ® 6 6 06 6 0 O O & & & U
ADO IAD2 AD2 Veoge Vss Vss Vss Vss Vss Ves Vss Vcore ACRST# BITCK SDI
\Y o o o [ ] \Y;
\DAT15 IDAT14 IDATI3 Vg Veore Veore Vss  Vss  Vss Voore Voore Vgs SDCK3 GXCK GP16
w| O @€ & & O O e @ &6 O O O O @ O |w
Vo Ves IDATL2 IDAT1L Veore Veore Vs Vss  Vss Veore Veore MD57 SDCKL Ves Vi
Y| & & D & O O O O|vy
IDAT10 IDAT9 IDAT8 IIORO# MD58 MD59 MD60 MD56
AA
AB
AC

IDAT4 Vss  Vio IDAT3 . . . MD24 Vo Vss DQM7
AC D & & & Th|n ( :||ent On a ( :h|p 9SS oS
AD ||$V0 ||($VO# |$0 IDA?@# M?SZ MQQ M?so M%l AD
AE usgl v. \9 v. T V v. vo v. M(Djzs AE
SS 10 SS O I eW) SS 10 ss
AF IR%A Ig# S(%Tl O\%CUR# ( p Mgo M99 M%él M%Ci AF
AG GﬁS S%l gl PLOLGB MD21 DQM6 DQOMZ M%S AG
AH|IO O O 0 O O @€ O O O OO @€ O OO OO0 e OOO OO e OO OO O O | AH
PWRE X270 PLL2B Vo PBTN# GPWO Vgg CK32 POR# MD3 MD5 WEA# Vsg Vio MAL MD34 MD37 Vo Vgs MD4l MA9 MA8 DQM1 MD13 Vgs MALL CS1# MD18 MD48 MD20 MDS51
AJIO O O O OO O OO0 O O O OO OO L OL L OO OO OLOLOL OL O O OA
PLLSB X32I X320 Vp 3 ONCT#GPW2 V,; GP11 MDO Vo MD6 CASA# BAO MA10 MD32 MD33 MD36 MD47 MD45 MD42 SDCKO Vi, MA6 MA3 V,; MD11 SDCK1 MD19 Vo MD22 MD17
AK % \:5 Av:Pa T}%M#Ggall Pc?n \25 IR%(l I\%l \25 %7 R/g\# \% BOAI r\gz v?, M?SS Mgﬁ v?, Mgs DQOMS \:5 r\%s Mgs \:5 M?M M?lz sog«n M<D316 \25 % AK
AL @ O O O O O O O O OO O e OO @€ OO e OO O OLOLOL OGOV OOV O e A

Vss Vo Ve LED# Vg Vsp PCNT2SDATI2 MD2 MD4 DQMO CSO# Vss MAO DQM4 Vss MD38 MD39 Vgg MDA4 MD4O CKEA MA7 MA4 MD8 MDIO MDY MAI2 MD23 Vo Vg

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

Note: Signal names have been abbreviated in this figure due to space constraints.
® = GND Ball
O = PWR Ball
® = Strap Option Ball
@ = Multiplexed Ball

Figure 2-3. 481-TEPBGA Ball Assignment Diagram
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Signal Definitions (continued)

Table 2-4. 481-TEPBGA Ball Assignment - Sorted by Ball Number

Ball 110 | Buffer! | Power Ball /0 | Buffer! | Power
No. Signal Name (PU/PD)| Type Rail [Configuration No. Signal Name (PU/PD)| Type Rail [Configuration
Al Vss GND A20%2 |PD6 1o INT, Vio  |PMR[23]® = 0 and
O14/14 (PMR[27] = 0 and
A2 Vio PWR FPCI_MON = 0)
A3 AD30 lfe} |gpc|, Vo |Cycle Multiplexed TETD1 o Oua PMR[23]° = 1 and
Pl (PMR[27] = 0 and
D6 110 INpc1s FPCI_MON =0
Orci F_AD6 O | Owy4 PMR[23]% = 0 and
A4 PCICLKO o] Opci | Vio |- (PMR[27] = 1 or
FPCI_MON = 1)
FPCI_MON | IN Strap (See Table 2-
(PD100) ST 6 on page 51.) A21%2 |PD1 1o INT, Vio |PMR[23]® =0 and
O1414 (PMR[27] = 0 and
A5 REQ1# I INpc | Vio |- FPCI_MON = 0)
(PU225) TFTD7 o Oy PMR[23]3 = 1 and
A6 PCIRST# o) Opci | Vio |- (PMR[27] = 0 and
FPCI_MON = 0)
A7 PCICLK [ INg Vio |-
F_AD1 o O14 PMR[23]® = 0 and
A8 |low# o | Oss | Vio |PMR[21]=0and s (PMR[[Z;] bl
PMR[2] = 0 FPCI_MON = 1)
DOCW# o o PMR[21] = 0 and
35 R A228:2 |STBHWRITE# | O | Ogna | Vio |PMR[23] = 0and
(PMR[27] = 0 and
GPIO15 /O | INtg, PMR[21] = 1 and FPCI_MON = 0)
(PU225)| Ogs PMR[2] = 1 ——— o ou PRSP = L and
A9 GPIO20 110 IN, Vio  |PMR[23]® = 0 and (PMR[27] = 0 and
(PU225)| Ogs PMR[7] = 0 FPCI_MON = 0)
DOCCS# o Ogys PMR[23]° = 0 and F_FRAME# O | Qw4 PMR[23]° = 0 and
(PUzz5) PMR[7] = 1 (PMR[27] = 1 or
E— 5 5 ; FPCI_MON = 1)
14 PMR[23]3 = 1
(PUyp5) (23] A23 NC - - - |-
A0 |GPIO17 o | INrs, | Vio |PMRE23 = 0and A24  INC
(PUz25)| Og5 PMR[5] = 0 A25  INC
10CSOo# fe) 03/5 PMR[23]3 -0and A266 DPOS_PORT3 1/10 |Nust AVC> —
(PUz25) PMR[5] = 1 Oysp | CUsB
TFTDCK o) Oua PMR[23P° = 1 A275  |DNEG_PORT3 /0 | INysg, | AVe. |-
(PUz5) Oysg | cusB
A1l |[HSYNC o) Ous | Vio |- A28 |DPOS_PORT1 /0 | INysg, | AVe. |-
Ouss cusB
A12  |AVeecrr PWR
s v GND A296  |DNEG_PORT1 110 | INysg, | AVe. |-
SS Oysg | cuss
Al4  |GREEN O | WIRE | AVe |-
comr A3 |Vo PWR
A15 BLUE o] WIRE | AV, |- A3l |Vss GND
CCRT B1 Vss GND | -
A16  |Vgg GND
B2 Vio PWR
Al7 |V, PWR
PLL2 B3 AD29 IO | INpe, | Vio |Cycle Multiplexed
A188 2 |PD7 e] INT, Vio |PMR[23]* =0 and Opc
O14/14 PMR[27] = 0 and
l(:PCI [MéN =0) D5 VO | INpcy,
= Opci
TFTD13 o Oy PMR[23]® = 1 and -
(PMR[27] = 0 and B4 AD28 lfe} INpcy, Vo |Cycle Multiplexed
FPCI_MON = 0) Opci
F_AD7 o O14114 PMR[23]° = 0 and D4 I/0 | INpcy,
(PMR[27] = 1 or Opg
FPCI_MON = 1) B5 REQO# [ INPCI | Vo |-
A19  |Vgg GND (PUgp5)
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Geode™ SC2200

Signal Definitions (continued)

Table 2-4. 481-TEPBGA Ball Assignment - Sorted by Ball Number (Continued)

Ball 110 |Buffer! | Power Ball /0 | Buffer! | Power
No. Signal Name (PU/PD)| Type Rail [Configuration No. Signal Name (PU/PD)| Type Rail [Configuration
B6 AD23 /O | INpc, | Vio |Cycle Multiplexed B25  |Vsg GND
Opci B26 NC - - - —
A23 o Orpci B276 |DPOS_PORT2 | /O | INysg | AVe |-
B7 Vss GND Oysg | CUSB
B8 RD# o] Ogs Vio |- B2g® |DNEG_PORT2 /0 | INysg, | AV |-
Ouss cusB
CLKSELO | INsTRP Strap (See Table 2-
(PD100) 6 on page 51.) B29 GPIO10 110 INts, | Vio |PMR[18] =0 and
PU PMRI[8] = 0
B9 WRE 5 Ous Vo (PUz25)| Ogg [8]
DSR2# [ INTg PMR[18] = 1 and
B10  [Vss NP (PUsz9) PMR[8] = 0
Bl VSYNC ° Oua Vio | IDE_IORDY1 I INTgy PMR[18] = 0 and
B12 |RED O | WIRE | AVe |- (PUz25) PMR[8] = 1
CCRT SDTEST1 o Ouss PMR[18] = 1 and
B13 |V PWR (PUjz5) PMRI[8] = 1
B14  |AVgscrr GND B30  |Vss GND
B15 SETRES [ WIRE | AVg. |- B31 |V PWR
CCRT c1  |AD26 0 | INpe, | Vio |Cycle Multiplexed
B16  |Vio PWR o
PCI
B17% 2 |BUSY/WAIT# | INT Vio |PMR[23]® =0 and D2 0 | INpgy,
(PMR[27] = 0 and Orar
FPCI_MON = 0)
c2 AD24 /O | INpg, | Vio |Cycle Multiplexed
TFTD3 0O | Ou PMR[23]% = 1 and o o ¥ P
(PMR[27] = 0 and pCl
FPCI_MON = 0) DO /O | INpg,
F_CIBEL# O | Owm PMRI[23]° = 0 and Orci
(PMR[27] =1 or C3 Vio PWR
FPCI_MON = 1) -
C4 AD25 lfe} INpcy, Vo |Cycle Multiplexed
B18% 2 |ACK# INT Vio  |PMR[23]% = 0 and Opci
(PMR[27] = 0 and
FPCI_MON = 0) D1 I/0 | INpgy,
o]
TFTDE 0 Ous PMR[23]% = 1 and Pci
(PMR[27] = 0 and C5 GNTO# o] Opci | Vio |-
FPCI_MON =0) DIDO [ INsTRP Strap (See Table 2-
FPCICLK o Oy PMR[23]® = 0 and (PD100) 6 on page 51.)
(PMR[27] = 1 or
FPCI_MON = 1) C6 GNT1# o] Opc | Vio |-
B19 VIO PWR . . _— DID1 | INSTRP Strap (See Table 2-
(PD1g0) 6 on page 51.)
B2052 [SLIN#/ASTRB# O | Owpna| Vio |PMR[23°=0and
(PMR[27] = 0 and cr Vio PWR
FPCI_MON = 0) cs ROMCS# o] Ogs Vio |-
TFTD16 o Oy PMR[23]® = 1 and BOOT16 [ INsTRp | Vio  |Strap (See Table 2-
(PMR[27] = 0 and (PD100) 6 on page 51.)
FPCI_MON = 0)
co GPIO19 le} INrs, | Vio |PMR[9]=0and
F_IRDY# o O14/14 PMR[23]° = 0 and (PUz5)| Oy PMR[4] = 0
(PMR[27] = 1 or
FPCI_MON = 1) INTC# | INTs PMR[9] = 0 and
- (PUz5) PMR[4] = 1
B2162 [INIT# o O14114 | Vio |PMR[23]® =0 and
(PMR[27] = 0 and I0OCHRDY I INTs1 PMR[9] = 1 and
FPCI_MON = 0) (PUzz5) PMR[4] = 1
TFTDS o O PMR[23]% = 1 and Cl0 Vo PWR
(PMR[27] = 0 and cil  |IRTX o Ogs | Vio |PMR[6]=0
FPCI_MON = 0)
SOUT3 o o PMRI[6] = 1
SMI_O o O14/14 PMR[23]® = 0 and 88 el
(PMR[27] =1 or C12 VsscrT GND
FPCI_MON = 1) C13 | AVeoomr PR
B22  |Vss GND
C14  |AVgscrr GND
B23 NG c15  |AV GND
B24  |Vss GND | — SSCRT
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Signal Definitions (continued)

Table 2-4. 481-TEPBGA Ball Assignment - Sorted by Ball Number (Continued)

Ball 110 | Buffer! | Power Ball /0 | Buffer! | Power
No. Signal Name (PU/PD)| Type Rail [Configuration No. Signal Name (PU/PD)| Type Rail [Configuration
C16  |AVsgpLio GND Cc29  |Vio PWR
c1762 |SLCT [ INT Vio  |PMR[23[® = 0 and C30 |GPIO7 110 INts, | Vio [PMR[17]=0 and
(PMR[27] = 0 and (PU225)| Oy PMRI[8] =0
FPCI_MON = 0) RTS2# o] Oya PMR[17] = 1 and
TFTD15 o Oua PMR[23]% = 1 and (PUz25) PMR[8] = 0
(FPP'\QT[%Z(]); c:)%r)‘d IDE_DACK1# o Oua PMR[17] = 0 and
= (PUzz5) PMRI[8] =1
F_C/BE3# o] o 3
| 14 PMR[23] = 0 and SDTESTO o Oys PMR[17] =1 and
(PMR[27] = 1 or (PUnys) PMR[8] = 1
FPCI_MON = 1) 225
ci8  |Pp4 O | INg | Vio |PMR[23]=0and cs1  |GPios (PHO ) lgTs’ Vio EME{;{ ]:=00 and
O14/14 (PMR[27] = 0 and 225 8/8
FPCI_MON =0) CTS2# I INTg PMR[17] = 1 and
TFTD10 o O PMR[23P® = 1 and (PUpz5) PMR[8] =0
(PMR[27] = 0 and IDE_DREQ1 [ INTs1 PMR[17] = 0 and
FPCI_MON = 0) (PUz25) PMR[8] = 1
F_AD4 O | Oua14 PMR[23]° = 0 and SDTEST4 o Oyss PMR[17] = 1 and
(PMR[27] = 1 or (PUjz5) PMR[8] = 1
FPCI_MON = 1) -
D1 AD21 lfe} INpcy, Vo |Cycle Multiplexed
c19%2 |PD5 o | INp | Vio |PMR[23]®=0and Opai
O14/14 (PMR[27] = 0 and
FPCI_MON = 0) A21 o Opci
TFTD11 o] Oya PMR[23]® = 1 and D2 AD22 /O | INpg,, | Vio |Cycle Multiplexed
(PMR[27] = 0 and Opg
FPCI_MON = 0) o2 o O
F_ADS5 o O1414 PMR[23] = 0 and :
(PMR(27] = 1 or D3 AD20 /O | INpg;, | Vio |Cycle Multiplexed
FPCI_MON = 1) Opci
c2062 |PD3 o | IN, | Vio |PMR[23]=0and A20 O | Oeci
O14/14 (PMR[27] = 0 and D4 AD27 /0 | INpc;, | Vio |Cycle Multiplexed
FPCI_MON = 0) o
PCI
TFTD9 o Ou/a PMR[23]% = 1 and D3 110 | INpg,
(PMR[27] = 0 and o
FPCI_MON = 0) PCl
F_AD3 o O1414 PMRI23]° = 0 and D5 AD31 lfe} |gpc|, Vo |Cycle Multiplexed
(PMR[27] = 1 or Pl
FPCI_MON = 1) D7 /0 | INpg,
c2162 |PDO o | INn | Vio |PMR[23]®=0and Orci
O14/14 (PMR[27] = 0 and D6 PCICLK1 o Opci | Vio |-
FPCI_MON = 0)
LPC_ROM | IN Strap (See Table 2-
TFTD6 O | Oy PMR[23P° = 1 and - Eopo| s onppgge 51)
(PMR[27] = 0 and
FPCI_MON = 0) D7 Vss GND
F_ADO O | Owa PMR[23]° = 0 and D8 FRAME# O | INpcp, | Vio |-
(PMR[27] = 1 or (PU225)| Opgy
FPCI_MON = 1)
D9 IOR# o] Ogs Vio |PMR[21] =0 and
c22  |Vio PWR PMR[2] = 0
c23  |NC DOCR# o] Ogs PMR[21] = 0 and
c2a NG PMR[2] = 1
GPIO14 /0 INTs, PMR[21] = 1 and
€25 [Vio PWR| — | = |- (PUzos)| Ogp PMR[2] = 1
C26  |INTB# [ INpci | Vio |-
PU D10 GPIO1 110 INT, Vio  |PMR[23]% = 0 and
(PUzz5) PU
(PU225)| Ogs PMR[13] = 0
C27  |AVssuss GND
10CS1# o Ozss Vio  |PMR[23]% = 0 and
c28  |GPIO9 /0 INrs, | Vio |PMR[18] =0 and (PUyy 5) PMR[13] = 1
(PUz25)| Oy PMRI[8] =0
TFTD12 o Ou/4 Vio |PMR[23]¥ =1
DCD2# [ INTs PMR[18] = 1 and (PUsz5)
(PUjz5) PMR[8] = 0
: D11  |TRDE# o] Ogs Vio |PMR[12]=0
IDE_IOW1# o] O PMR[18] = 0 and
(PUsys) PMRI8] = 1 GPIOO /0 INrs, | Vio [PMR[12]=1
(PU225)| Ogs
SDTEST2 o Oys PMR[18] = 1 and
(PUz;5) PMR[8] = 1 D12 |Vcccrr PWR
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Geode™ SC2200

Signal Definitions (continued)

Table 2-4. 481-TEPBGA Ball Assignment - Sorted by Ball Number (Continued)

Ball 110 | Buffer! | Power Ball /0 | Buffer! | Power
No. Signal Name (PU/PD)| Type Rail [Configuration No. Signal Name (PU/PD)| Type Rail [Configuration
D13 |Vss GND D29  |SOUT2 o] Ogs | Vio |-
D14 |Vio PWR CLKSEL2 [ INsTRP Strap (See Table 2-
PD 6 on page 51.
D15 |AVeocnr PWR (PD100) page 51.)
D30  |TDP I/O | Diode | - |-
D16  |VREF /0 | WIRE | AVe. |-
CCRT D31 |TDN /0O | WIRE | Vg |-
D175 2 |PE I INT Vio  |PMR[23]% = 0 and El AD16 [lfe] INpc), Vio |Cycle Multiplexed
(PUzz5 (PMR[27] = 0 and Opg
PD225) FPCI_MON = 0)
(PU/PD under soft- Al6 o Orci
ware control.) E2 AD19 /0 | INpei, | Vio  |Cycle Multiplexed
TFTD14 o Oua PMR[23]° = 1 and Orci
(PMR[27] = 0 and AL9 o Orar
FPCI_MON = 0)
F ClBE2ZH o O PVR[2P = 0 and E3 AD18 110 IIC\I)PC,, Vio |Cycle Multiplexed
(PMR[27] = 1 or PCI
FPCI_MON = 1) Al8 o Opg
D18  |Vio PWR E4 DEVSEL# IO | INpg), | Vio |Cycle Multiplexed
D19 |Veg GND | - (PUz25)| Opc
D205 2 |PD2 WO | INp | Vio |PMR[23]°=0and BHE# © | Oa
O14/14 (PMR[27] = 0 and E28 SIN2 [ INrs | Vio |PMR[28]=0
FPCI_MON = 0)
SDTEST3 o Oys PMR[28] = 1
TFTD8 o Ou/4 PMR[23]® = 1 and
(PMR[27] = 0 and E29 TRST# I INpci | Vio |-
FPCI_MON = 0) (PUz25)
F_AD2 o O14/14 PMR[23]° = 0 and E30 TDO 0 Opci Vio |-
(Fi)“é'f[fﬂg; {T E31  |TCK | Neci | Vio |~
= ) (PUz25)
6,2 3 - .
D21%2 |ERR# Nt | Vio |PMR[23]° = 0 and F1 TRDY# O | INpe, | Vio  |Cycle Multiplexed
O (PMR[27] = 0 and (PUjy )
FPCI_MON = 0) 225)| Opci
TFTD4 o | ou PMR[23]° = 1 and b3 Pl g| oo
(PMR[27] = 0 and 225 Bec
FPCI_MON = 0) F2 IRDY# 1O | INpci, | Vio |Cycle Multiplexed
F_C/BEO# o Oua PMR[23]% = 0 and (PUz25)| Opg
(PMR[27] = :EOI’ D14 110 INpc),
FPCI_MON = 1) (PUzs)| Opg
6.2 |AFD#DSTRB# o |o vV, 3_
D22 1414 | Vio |PMR[23]" =0 and F3 CIBE2# 0 | INpc, | Vio  |Cycle Multiplexed
(PMR[27] = 0 and (PUsye)
FPCI_MON = 0) 225)| Opg
TFTD2 O | Oy PMR[23]° = 1 and b10 o2 | Neck
(PMR[27] = 0 and (PU2235)| Opcy
FPCI_MON = 0) F4 AD17 /0 | INpci, | Vio |Cycle Multiplexed
INTR_O o O14/14 PMR[23]° = 0 and Opci
(PMR[27] = L or AL7 o o
FPCI_MON = 1) PCl
F28  |TMS [ IN Vio |-
D23 |V PWR PCI 10
10 (PUzz5)
D24 NC F29 TDI I INpc; | Vio |
D25  |Vsg GND (PUzz5)
D26  |INTA# | Neci | Vio |~ F30  |GTEST [ INg Vio |-
(PUzz5) (PD225)
D27  |AVecuss PWR F31  |VPCKIN I INg Vio |-
D28 GPIO6 l/e} INTs, Vio |PMR[18] =0 and G1 STOP# lfe} INpcy, Vo |Cycle Multiplexed
(PUz25)| Oy PMR[8] =0 (PUz25)| Opgy
DTR2#/BOUT2 o] Oyjs PMR[18] = 1 and D15 I/0 | INpcy,
(PUz25) PMR[8] =0 (PUz25)| Opgy
IDE_IOR1# o] O PMR[18] = 0 and G2 Vss GND
(PUz;5) PMRI[8] = 1
: G3 Vio PWR
SDTEST5 o Oys PMR[18] = 1 and
(PUz5) PMRI8] = 1 G4 |Vss GND | —
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Signal Definitions (continued)

Table 2-4. 481-TEPBGA Ball Assignment - Sorted by Ball Number (Continued)

Ball 110 | Buffer!| Power Ball /0 | Buffer!| Power
No. Signal Name (PU/PD)| Type Rail [Configuration No. Signal Name (PU/PD)| Type Rail [Configuration
G28  |Vss GND | - K28  |GPIO38/IRRX2 | 1O | INpci, | Vio |PMR[L4]* =0 and
G29 Vo PWR | — (PU223)| Opgy PMR[22]* = 0. The
IRRX2 input is con-
G30  |Vss GND nected to the input
path of GPIO38.
Gs1 VvPD7 ! INT Vio There is no logic
H1 SERR# O | INpci, | Vio |- required to enable
(PUgz 5) ODpg IRRX2, just a sim-
ple connection.
H2 PERR# lfe} INpcy, Vio |- Hence, when
(PU5)| Opg, GPIO38 is the
selected function,
H3 LOCK# /0 | INpei | Vio |- IRRX2 is also
(PU225)| Opg selected.
H4 C/BE3# 110 INpc, | Vio  |Cycle Multiplexed LPCPD# o Opci PMR[14]* = 1 and
(PU225)| Opg PMR[22]* = 1
D11 110 | INpgp, K29  |Vio PWR | -
PU
(PUz25)| Opgy K30 Ves GND
H28 VPD6 ! INt Vio | K31 GPIO37 lfe} INpc), Vio |PMR[14]* = 0 and
H29  |VPD5 [ IN Vio |- (PUz25)| Opg, PMR[22]* = 0
H30  |VPD4 ' INT Vio |- LFRAME# o] Opgi PMR[14]* = 1 and
H31  |VPD3 [ Nt | Vio |- PMR[22]* = 1
Ji AD13 O | INpg), | Vio |Cycle Multiplexed L1 C/BEO# /0 | INpc, | Vio |Cycle Multiplexed
Opc) (PUz25)| Opgy
A13 o Opgy D8 110 | INpgy,
- (PU225)| Opg
J2 C/BE1# lfe} INpcy, Vo |Cycle Multiplexed
(PU225)| Opg L2 AD9 lfe] INpcy, Vo |Cycle Multiplexed
Opci
D9 110 | INpgy,
(PU225)| Opg A9 o Opci
J3 AD15 IO | INpg), | Vio |Cycle Multiplexed L3 AD10 /0 | INpci, | Vio |Cycle Multiplexed
Opc Opci
A15 o] Opci Al0 o Opci
J4 PAR /O | INpg), | Vio |Cycle Multiplexed L4 AD12 /0 | INpc, | Vio |Cycle Multiplexed
(PUz25)| Opgy Opci
D12 /0 | INpg, Al2 0 Opci
(PU225)| Opc L28  |GPIO36 WO | Neci | Vio |PMR[14]*=0and
J28  |VvPD2 I Nt | Vio |- (PUz25)| Opc PMR[22]* = 0
J29 VPD1 | INT Vio |- LDRQ# | INpc) PMR[14]* = 1 and
J30  |VPDO | INg | Vio |- PMR[22]* = 1
J31  |GPIO39 10 | Neci | Vio |PMR[14}%= 0 and L29  |GPIO3S5 (PMO ) INpci: | Vio  |PMR[14]* = 0 and
(PUz25)| Opgy PMR[22]* = 0 225)| Opg PMR[22]* = 0
SERIRQ o | INpg, PMRI[14]% = 1 and LAD3 (PSO ) ”C\‘)PC“ PMR[14]* = 1 and
4_
Orci PMR[22] = 1 225)| Opc PMR[22]* = 1
K1 AD11 0 | INpc | Vio |Cycle Multiplexed L30  [GPIO34 Pgo INeci, | Vio  |PMR[14]* = 0 and
Opq ( 22.5) Opc) PMR[22]4 =0
ALl o] Opq LAD2 (PSO ) INpcy, PMR[14]* = 1 and
225)| O 4 _
K2 |Vio PWR | — Pel PMR[22]" =1
L31 GPI033 110 IN V 4 —
K3 Vss GND PUsr o) PCl 10 |PMR[14]" = 0 and
, 225)| Opcy PMR[22]* = 0
K4 AD14 lfe} INpcy, Vo |Cycle Multiplexed
Opai LAD1 110 | INpc, PMR[14]* = 1 and
(PUz25)| Opc PMR[22]* = 1
Al4 o Opci
M1 Vss GND | -
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Geode™ SC2200

Signal Definitions (continued)

Table 2-4. 481-TEPBGA Ball Assignment - Sorted by Ball Number (Continued)

Ball 110 | Buffer! | Power Ball /0 | Buffer! | Power
No. Signal Name (PU/PD)| Type Rail [Configuration No. Signal Name (PU/PD)| Type Rail [Configuration
M2 AD7 110 INpc), Vo |Cycle Multiplexed P1 AD4 110 INpc), Vo |Cycle Multiplexed
Opci Opci
A7 o] Opg A4 o] Opg
M3 Vio PWR P2 IDE_CS1# o] Oys | Vio [PMR[24]=0
M4 ADS8 /0 | INpg,, | Vio |Cycle Multiplexed TFTDE o] O PMR[24] = 1
Orci P3  |ADL 0 | INpe, | Vio |Cycle Multiplexed
A8 o Opci Opci
M28  |GPIO32 O | INpci, | Vio |PMR[L4]% = 0 and Al o] Opg
PU
( 22.5) OPCI PMR[22]4 =0 P4 VCORE PWR . . .
LADO 110 | INpgy, PMR[14]* = 1 and P13 VCoRE PWR
(PU22.5) Opc) PMR[22]4 =1
P14 |Vcore PWR
M29  |GPIO13 O | INag, | Vio |PMR[19]=0
(PUz25)| Ogg P15 |Vss GND
AB2D 0 | Nag | Vio |PMR[19]=1 P16 |Vss GND | -
(PU25)| ODg P17 Vss GND
M30  |Vio PWR P18  |Vcore PWR
M31  |Vss GND P19  |Vcore PWR
N1 AD3 lfe} INpc), Vio |Cycle Multiplexed P28 VcoRrE PWR
Oai P29 SDATA_OUT o] Opco7 | Vio |-
A3 °© Oai TFT_PRSNT [ INsTRp | Vio  |Strap (See Table 2-
N2 AD6 l[e} INpc;, | Vio  |Cycle Multiplexed (PD100) 6 on page 51.)
Orci P30 |SYNC 0 | Oncer | Vio |—
A6 o | o CLKSEL3 I | INgTre Strap (See Table 2-
N3 AD5 /O | INpo, | Vio |Cycle Multiplexed (PD10o) 6 on page 51.)
Opci P31  |AC97_CLK o] Oys Vio |PMR[25]=1
AS O Opci R1 Vss GND
N4 Vss GND R2 Vss GND
N13  |Vcore PWR R3 Vss GND
N14  |Vcore PWR R4 Vss GND
N15  |Vss GND R13  |Vgg GND
N16  |Vss GND R14  |Vgg GND
N17  |Vss GND R15  |Vgg GND
N18  |Vcore PWR R16  |Vgg GND
N19  |Vcore PWR R17  |Vss GND
N28  |Vsg GND R18  |Vgg GND
N29  |GPIO12 O | INag, | Vio |PMR[19]=0 R19  |Vsg GND
(PU25)| Ogg
R28  |Vss GND
AB2C O | INag, PMR[19] = 1 e v oND
(PU225)| ODg Ss
N30  |ABID WO | Nas | Vio |PMRE3P=0 R3O0 |Vss GND |
(PUz25)| ODg R31  |Vss GND
GPIO1 1/10 INT, PMR[23]3 =1 and T1 VcoRre PWR - - ---
PU =
(PU25)| Ogs PMR[13] = 0 T2 Voore PWR
I0CS1# o Oz5 PMR[23]® = 1 and T3 Veore PWR
PMR[13] = 1
N31  |AB1C O | INag, | Vio |PMR[23=0 i Veore PWR
(PUz25)| ODg T13  |Vss GND | -
GPI020 110 INT, PMR[23]® = 1 and T4 |Ves GND
(PU225)| Ogy5 PMR[7] =0 TI5  |Ves GND | -
DOCCS# (0] 03/5 PMR[23]% = 1 and T1i6 Vas GND . =
PMR[7] = 1
T17 Vss GND
www.national.com 42 Revision 3.0




Signal Definitions (continued)

Table 2-4. 481-TEPBGA Ball Assignment - Sorted by Ball Number (Continued)

Ball 110 | Buffer! | Power Ball /0 |Buffer! | Power
No. Signal Name (PU/PD)| Type Rail [Configuration No. Signal Name (PU/PD)| Type Rail [Configuration
T8  |Vss GND V30  [GXCLK o Oz5 | Vio |PMR[23J®=0and
T19  |Ves GND | - PMR[29] = 0
3 _
T28 Voore PWR . | FP_VDD_ON (@] Oq/a PMR[23]° = 1
T29 Veore PWR - - — TEST3 o O2s5 PMR[23]3 =0and
PMR[29] = 1
T30 Veore PWR V31 GPIO16 110 INT, Vio |PMR[O] =0 and
T31  [Veore PWR (PUz5)| Oy FPCI_MON =0
U1 ADO /O | INpg,, | Vio |Cycle Multiplexed PC_BEEP o) Oys PMR[0] =1 =0 and
Opci FPCI_MON =0
A0 o Ora F_DEVSEL# o] Oys FPCI_MON =1
u2 IDE_ADDR2 o Oys | Vio |PMR[24]=0 w1 Vio PWR
TFTD4 o) O PMR[24] = 1 w2 Vss GND
u3 AD2 /0 | INpci | Vio  |Cycle Multiplexed w3 IDE_DATA12 /0 | IN7sy, | Vio |PMR[24]=0
Opg TS
A2 o Ora TFTD13 o] Oys PMR[24] = 1
U4 Veore PWR w4 IDE_DATA11 O | INts1, | Vio |PMR[24]=0
TS1/4
U3  |Vss GND
GPIO41 /O | INTs1, PMR[24] = 1
Uld  |Vss GND o
1/4
Uls  |Vss GND W13 |Veore PWR
U16  |Vss GND W14 |Veore PWR
Uiz |Vss GND | - W15 |Ves GND | -
Uls  |Vss GND | - W16  |Vss GND | -
U9  |Vss GND | - W17 |Vss GND | -
U28  |Vcore PWR W18  |Veore PWR
U29  |AC97_RST# o] Oys | Vio |FPCI_MON=0 W19 |Veore PWR
F_STOP# o] Oys FPCI_MON =1 Wags  |MD57 /o N, Vo |-
u30 BIT_CLK I INT Vio |FPCI_MON =0 TSys
F_TRDY# o] O FPCI_MON =1 W29  |SDCLK1 o] Oys | Vio |-
U3l  |SDATA_IN [ INT Vio |FPCI_MON =0 W30  |Vss GND
F_GNTO# o] Oys FPCI_MON =1 w3l Vg PWR
V1 IDE_DATA15 O | INts1, | Vio |PMR[24]=0 Y15 IDE_DATA10 /0 | INsy, | Vio |PMR[24]=0
TS TS
TFTD7 o] Oy PMR[24] = 1 DDC_SCL o] 0D, PMR[24] = 1
V2 IDE_DATA14 /0 | INts1, | Vio |PMR[24]=0 y25 IDE_DATA9 /O | INtsy, | Vio |PMR[24]=0
TSiu TS
TFTD17 o] Oys PMR[24] = 1 DDC_SDA 10 INT, PMR[24] = 1
V3 IDE_DATA13 /O | INtsy, | Vio |PMR[24]=0 D,
TS Y3 IDE_DATA8 O | INts1, | Vio |PMR[24]=0
TFTD15 o Oy PMR[24] = 1 TSua
va Ves oND GPIO40 /O | INTs1, PMR[24] = 1
Oy
V13 |Veore PWR Y4 IDE_IORO# o) Oyjs Vio |PMR[24]=0
via Veore PWR TFTD10 o} Oya PMR[24] = 1
V1S |Vss GND y2g6  |MD58 110 INT, Vio |-
V16  |Vss GND TSys
V17 |Vss GND y296  [MD59 110 INT, Vio |-
VI8 |Veome PWR | - TSars
VIS |[Veome PWR vy306 |MD60 110 INT, Vio |-
TSy5
V28  |Vgs GND
v316 |MD56 110 INT, Vio |-
V29  [SDCLK3 o] Oys | Vio |- TSyss
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Geode™ SC2200

Signal Definitions (continued)

Table 2-4. 481-TEPBGA Ball Assignment - Sorted by Ball Number (Continued)

Ball 110 | Buffer! | Power Ball /0 |Buffer! | Power
No. Signal Name (PU/PD)| Type Rail [Configuration No. Signal Name (PU/PD)| Type Rail [Configuration
AA1l  [IDE_RST# o Ows | Vio |PMR[24]=0 AD2  |IDE_lOwo# o Ows | Vio |PMR[24]=0
TFTDCK o Oua PMR[24] = 1 TFTD9 o Oua PMR[24] = 1
AA2  |IDE_DATA7 O | INrsi, | Vio |PMR[24]=0 AD3  |IDE_ADDRO o Ows | Vio |PMR[24]=0
TSy TFTD3 o] (O PMR[24] = 1
INTD# ! INTs PMR[24] = 1 AD4  |IDE_DACKO# o Ows | Vio |PMR[24]=0
AA3  |IDE_DATA6 O | INrsi, | Vio |PMR[24]=0 TFTDO o Oun PMR[24] = 1
v 6 [MD52 1o} IN v,
AD28 T, o |-
IRQ9 | IN PMR[24] = 1
Q Ts1 [24] TSys
AA4  |IDE_DATA5 1o} l;\lsTSl’ Vio |PMR[24]=0 D2g® |MD29 o N | Ve |-
1/4 TSZIS
CLK27M o Oua PMR[24] = 1 Dag® |MD30 o N | Vo |-
AA28  [SDCLK2 o Oys | Vio |~ TSy
AA295 |MD61 1o} Nt | Vig |- AD316 |MD31 1o} Nt | Vig |-
TSy TSys
AA305 |MD62 1o} Nt | Vig |- AE1  |IDE_ADDR1 o Ows | Vio |PMR[24]=0
TSz5 TFTD2 o Oy PMR[24] = 1
AA316 |MD63 1o} Nt | Vig |- AE2 Voo oo | =
TSy
AE3 |V PWR | -
AB1  |IDE_DATA4 WO | INrsi, | Vio |PMR[24]=0
TSus AE4  |Vgg GND | -
FP_VDD_ON o Oua PMR[24] = 1 AE28  |Vss GND | -
AB2  |Vgg GND AE29  |Vio PWR
AB3 Vo PWR AE30 |Vgg GND
AB4  |IDE_DATA3 /O | INts1, | Vio |PMR[24]=0 AE316 |MD28 e} INT, Vio |-
TSy TSyss
TFTD12 o Oy PMR[24] = 1 AF1 IRQ14 I INts; | Vio |PMR[24]=0
AB286 |MD24 10 INg | Vig |~ TFTD1 o Oua PMR[24] = 1
TSass AF2  |IDE_cso# o Ows | Vio |PMR[24]=0
AB29  Vio PWR | - TFTD5 o Oua PMR[24] = 1
AB30  Vsg GND | - AF3  [souT1i o Ogs | Vio |~
AB31  |DQM7 o Oxs | Vio |~ CLKSEL1 I | INgTRp Strap (See Table 2-
AC1  |IDE_DATA1 /0 | INtsy, | Vio |PMR[24]=0 (PD100) 6 on page 51.)
TS AF4  |OVER_CUR# [ INts | Vio |-
TFTD16 (0] Oy/a PMR[24] =1 AF286 |MD50 110 INT, Viog |-
AC2  |IDE_DATA2 WO | INrsi, | Vio |PMR[24]=0 TSass
TS AF296 |MD49 e} INg, Vio |-
TFTD14 o Oua PMR[24] = 1 TSass
AC3  |IDE_DATAO IO | INts1, | Vio |PMR[24]=0 AF306 |MD54 110 INT, Vio |-
TSy TSy
TFTD6 o] O PMR[24] = 1 AF316 |MDS3 110 INT, Vio |-
TS
AC4 |IDE_DREQO I | INts1 | Vio |PMRI24]=0 25
AGL  |GPIO18 o | INts, | Vio |PMR[16]=0
TFTD8 o Oua PMR[24] = 1 (PUzo5)| Oge
AC28® |MD25 1o INy, | Vio | DTRI#/BOUT1 o Ogsg PMR[16] =1
TSy (PUzz5)
AC295 |MD26 e} Ny, | Vig |- AG2  [SIN1 [ INts | Vio |-
TSars AG3  |x271 | WIRE | V
10 -
6 |MD27 10 Ny, | Vio |-
AC30 T 10 AG4  |PLL6B 0 | INts, | Vio |PMR[29]=0
TSz5
AC31 [DQM3 o o v, o2
25 10 TEST1 o Oass PMR[29] = 1
AD1  |IDE_IORDYO [ INts; | Vio |PMR[24]=0
AG286 [MD21 lfe} INT, Vio |-
TFTD11 o Oua PMR[24] = 1 TSys
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Signal Definitions (continued)

Table 2-4. 481-TEPBGA Ball Assignment - Sorted by Ball Number (Continued)

Ball 110 | Buffer! | Power Ball /0 |Buffer! | Power
No. Signal Name (PU/PD)| Type Rail [Configuration No. Signal Name (PU/PD)| Type Rail [Configuration
AG29 [DQM6 o] Oys | Vio |- AJ2  |x321 [ WIRE | Vgar |-
AG30 [DQM2 o] Oys | Vio |- AJ3  |X320 O | WIRE | Vgar |-
AG316 |[MDS5 110 INT, Vio |- AJ4 |Vpg PWR
TSars AJ56: 2 |ONCTL# o} ODy4 | Vsg |
AH1  |POWER EN °© Oua Vio |~ AJ6 GPWIO2 110 INts, | Vsg |-
AH2  |X270 o WIRE | Vo |- (PU100) | TSp/14
AH3  |PLL2B 110 INT, Vio |PMR[29]=0 A7 |Vio PWR
TS AJ8 GPIO11 /O | INts, | Vio |PMR[18]=0and
TESTO o Oys PMR[29] = 1 (PU25)| Ogg PMR[8] = 0
AH4 Vo PWR RI2# [ INTs PMR[18] = 1 and
AH5  [PWRBTN# [ INgtn | Vsg |- (PUz25) PMR(E] =0
(PU100) IRQ15 [ INTs1 PMR[18] = 0 and
AH6  [GPWIOO O | INrs, | Vsg |- (PUz225) PMR[8] = 1
(PU100) | TSy14 AJ9S  |MDO 110 INT, Vio |-
AH7  |Vgg GND TSar
AH8  [CLK32 o Oys | Veg |— A0 Vio PWR
6 —
AH9  |POR# | INts | Vio |- AJ11°  |MDE Vo Nr | Vio
TSy
6 —
AH10° |MD3 Vo Nr | Vio AJ12  |CASA# o Oys | Vio |~
TSy5
AH116 |MD5 10 INT, Vio |- AJ13  |BAO °© O | Vio |~
TSy AJ14  [MA10 o] Oys | Vio |-
AH12  |WEA# o Oys | Vio |- AJ156 |MD32 110 IN, Vio |-
AH13  |Vgg GND TSys
6 —
AH14 Vo PWR AJ16 MD33 110 INT, Vio
TSy
AH15 |MAl o] Ozs5 Vio |- AJ176 |MD36 /o Ny, Vio |-
AH168 [MD34 lfe} INT, Vio |- TSy5
TS AJ185 [MD47 /0 INT, Vio |-
AH17% [MD37 lfe} INT, Vio |- TSy5
TS AJ195 [MD45 /0 INT, Vio |-
AH18  |Vio PWR TSys
AH19  |Vgg GND AJ206 |MD42 /0 INT, Vio |-
AH206 |MD41 mw | Ny | Vo |- TSar5
TSy AJ21  |SDCLKO o] Ows | Vio |-
AH21  [MA9 o] Oys | Vio |- AJ22  |Vio PWR
AH22  [MA8 o] Oys | Vio |- AJ23  |MA6 o] Ows | Vio |-
AH23  [DQM1 o] Oys | Vio |- AJ24  |MA3 o] Ows | Vio |-
AH246 [MD13 110 INT, Vio |- AJ25 Vio PWR - - -
TSa AJ266 |MD11 110 INT, Vio |-
AH25  |Vgg GND TSy
AH26  [MA11 o] Oys | Vio |- AJ27  |SDCLK_IN [ INg Vio |-
AH27  [CS1# o) Oys | Vio |- AJ286 [MD19 110 INT, Vio |-
AH286 |MD18 mw | Ny | Vo |- TSars
TSy AJ29  |Vo PWR
AH296 |MD48 110 INT, Vio |- AJ306 |MD22 110 INT, Vio |-
TSy TSy5
AH306 |MD20 110 INT, Vio |- AJ316  |MD17 110 INT, Vio |-
TSy TS5
AH316 [MD51 110 INT, Vio |- AK1 Vio PWR - T .
TSars AK2  |Vgg GND
AJL PLL5B 110 Tlgl;5 Vio |PMR[29]=0 A3 |AVeoriis GND
TEST2 o] Oys PMR[29] = 1 AK4  [THRM# ! INrs | Vss |~
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Geode™ SC2200

Signal Definitions (continued)

Table 2-4. 481-TEPBGA Ball Assignment - Sorted by Ball Number (Continued)

Ball I/0 | Buffer! | Power Ball /0 | Buffer!| Power
No. Signal Name (PU/PD)| Type Rail [Configuration No. Signal Name (PU/PD)| Type Rail [Configuration
AK5  [GPWIO1 10 INts, | Veg |- AL11  [DQMO o) Oys | Vio |-
PU
(PY100) | TSpnq AL12  |cso# o Oys | Vio |~
6.2 |IPWRCNT1 (6] oD V -
AK6 14 S8 AL13  |Vgg GND
AKT _|Vss GND | - AL14  [MAO o | oy | Vio |-
AK8  [IRRX1 [ INrs | Vsg |PMRI6]=0 ALL5  |DOM4 o o | Vo |-
SIN3 [ INrs | Vio [PMRI6] =1 A6 |Ves GND
Akg®  |MD1 1o INy, | Vio |- AL176 |MD38 [le] INg, | Vio |-
TSZIS TSZIS
AKIO  Vss GND | - AL1g® |MD39 w | Np | Vi |-
AK116 [MD7 110 INT, Vio |- TSy
TSa5 AL19  |Vsg GND | —
AK12  [RASA# o} Oys | Vio |- AL20° |MD42 o Ne | Vo |-
AK13  |Vio PWR TSys
AK14 [BAl (¢} Oyys Vio |- AL216 [MD40 lfe} INT, Vio |-
AK15  [MA2 o] Oys | Vio |- TSar
AKI6 Vg PWR AL22 |CKEA o Oys | Vio |-
AK176 |MD35 /0 INT, Vio |- ALZS  [MAT °© O | Vio |~
TSys AL24  |MA4 o Ox5 | Vio |~
AK186 [MD46 110 INT, Vio |- AL256 |[MD8 lfe} INT, Vio |-
TSy TSy5
AK19  [V|o PWR - e AL26% [MD10 lfe} INT, Vio |-
AK206 |MD43 110 INT, Vio |- TSar5
TSy5 AL276 [MD9 110 INT, Vio |-
AK21 |DQMS5 o] Oys Vio |- TSar5
AK22  |Vgg GND . | AL28 MA12 (0] Oys Vig |-
6
AK23  |MA5 o Ouys | Vio |- AL29° |MD23 Vo IN%. | Vio
TSy
6 |MD15 110 INT, V
AK24 TSszs 10 AL30  |Vio PWR | -
AKZ5 Voo GND AL31  |Vgg GND
AK266 |MD14 /0 INT, Vio |- 1. gg:‘Buffer Type definitions, refer to Table 8-9 "Buffer Types" on page
TS2s 2. Is 5V tolerant (ACK#, AFD#/DSTRB#, BUSY/WAIT#, ERR#, INIT#,
AK276 |MD12 110 INT, Vio |- PD[7:0], PE, SLCT, SLIN#/ASTRB#, STB#WRITE#, ONCTL#,
TSy PWRCNT[2:1]).
3. The TFT_PRSNT strap determines the power-on reset (POR) state of
AK28  [SDCLK_OUT o Oys | Vio |- PMR[23].
4.  The LPC_ROM strap determines the power-on reset (POR) state of
AK29® |MD16 Vo | INp | Vig |~ PMR[14] and PMR[22].
TSa5 5. May need 5V tolerant protection at system level (DDC_SCL,
DDC_SDA).
AK30  |Vss GND 6. Is back-drive protected (MD[63:0], DPOS_PORT1, DNEG_PORT1,
AK31 Vio PWR --- --- - DPOS_PORT2, DNEG_PORT2, DPOS_PORT3, DNEG_PORTS3,
ACK#, AFD#/DSTRB#, BUSY/WAIT#, ERR#, INIT#, PD[7:0], PE,
ALl Vss GND SLCT, SLIN#/ASTRB#, STB#WRITE#, ONCTL#, PWRCNT[2:1]).
AL2  |Vo PWR
AL3  [Vgar PWR
AL4  |LED# o ODyy | Vs |-
AL5  |Vgp PWR
AL6  |VggL PWR
AL75:2 |PWRCNT2 o op* | Vsg |-
AL8  [SDATA_IN2 [ INtrs | Vsg |F3BARO+Memory
Offset 08h[21] = 1
AL9®  [MD2 110 INT, Vio |-
TSy
AL106 [MD4 1/10 INT, Vio |-
TSy
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Signal Definitions (continued)

Table 2-5. 481-TEPBGA Ball Assignment - Sorted Alphabetically by Signal Name

Sighal Name Ball No. Sighal Name Ball No. Sighal Name Ball No.
A0 U1 AD18 E3 D5 B3
Al P3 AD19 E2 D6 A3
A2 U3 AD20 D3 D7 D5
A3 N1 AD21 D1 D8 L1
A4 P1 AD22 D2 D9 32
A5 N3 AD23 B6 D10 F3
A6 N2 AD24 c2 D11 Ha
A7 M2 AD25 ca D12 4
A8 M4 AD26 c1 D13 F1
A9 L2 AD27 D4 D14 F2
AL0 L3 AD28 B4 D15 Gl
ALl K1 AD29 B3 DCD2# c28
AL2 L4 AD30 A3 DDC_SCL Y1
AL3 1 AD31 D5 DDC_SDA Y2
Al4 K4 AFD#/IDSTRB# D22 DEVSEL# E4
AL5 I3 AVeccrt A12, C13, D15 DIDO cs
Al6 E1l AVceuss D27 DID1 C6
AL7 F4 AVescrr B14 C14 C15 DNEG_PORT1 A29
A18 E3 Neois T DNEG_PORT2 B28
AL9 E2 DNEG_PORT3 A27
A20 D3 AVsseuis AKS DOCCS# A9, N31
A21 D1 AVssuss car DOCR# D9
A22 D2 BAO A3 DOCW# A8
A23 B6 BA1 AK14 DPOS_PORT1 A28
AB1C N31 BHE# E4 DPOS_PORT2 B27
AB1D N30 BIT_CLK uso DPOS_PORT3 A26
AB2C N29 BLUE A15 DOMO AL11
AB2D M29 BOOT16 c8 DOM1 AH23
AC97_CLK P31 BUSY/WAIT# B17 DQM2 AG30
AC97 RST# U29 C/BEG# L1 DQM3 AC31
ACK# B18 C/BEL# J2 DQM4 AL15
ADO U1 C/BE2# F3 DQMS AK21
AD1 P3 C/BES# H4 DQM6 AG29
AD2 u3 CASA# AJ12 DQM7 AB31
AD3 N1 CKEA AL22 DSR2# B29
AD4 P1 CLK27M AA4 DTR1#/BOUTL AG1
AD5 N3 CLK32 AHS DTR2#/BOUT2 D28
AD6 N2 CLKSELO B8 ERR# D21
AD7 M2 CLKSEL1 AF3 F_ADO c21
ADS M4 CLKSEL2 D29 F_AD1 A21
AD9 L2 CLKSEL3 P30 F_AD2 D20
AD10 L3 CSo# AL12 F_AD3 c20
AD11 K1 CSi# AH27 F_AD4 c18
AD12 L4 crs2# csl F_AD5 C19
AD13 1 Do c2 F_AD6 A20
AD14 K4 b1 c4 F_AD7 A18
AD15 I3 D2 c1 F_C/BEO# D21
AD16 E1 B3 D4 F_C/BE1# B17
AD17 F4 D4 B4 F_C/BE2# D17
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Geode™ SC2200

Signal Definitions (continued)

Table 2-5. 481-TEPBGA Ball Assignment - Sorted Alphabetically by Signal Name (Continued)

Signal Name Ball No. Signal Name Ball No. Signal Name Ball No.
F_C/BE3# C17 IDE_ADDR2 u2 LAD1 L31
F_DEVSEL# V31 IDE_CSO0# AF2 LAD2 L30
F_FRAME# A22 IDE_CS1# P2 LAD3 L29
F_GNTO# U3l IDE_DACKO# AD4 LDRQ# L28
F_IRDY# B20 IDE_DACK1# C30 LED# AL4
F_STOP# u29 IDE_DATAO AC3 LFRAME# K31
F_TRDY# u30 IDE_DATA1 AC1 LOCK# H3
FP_VDD_ON V30, AB1 IDE_DATA2 AC2 LPC_ROM D6
FPCI_MON Ad IDE_DATA3 AB4 LPCPD# K28
FPCICLK B18 IDE_DATA4 AB1 MAO AL14
FRAME# D8 IDE_DATAS AA4 MA1 AH15
GNTO# C5 IDE_DATA6 AA3 MA2 AK15
GNT1# Cc6 IDE_DATA7 AA2 MA3 AJ24
GPIOO D11 IDE_DATAS8 Y3 MA4 AL24
GPIO1 D10, N30 IDE_DATA9 Y2 MAS5 AK23
GPIO6 D28 IDE_DATA10 Y1 MAG6 AJ23
GPIO7 C30 IDE_DATA11 w4 MA7 AL23
GPIO8 C31 IDE_DATA12 W3 MAS8 AH22
GPI0O9 C28 IDE_DATA13 V3 MA9 AH21
GPIO10 B29 IDE_DATA14 V2 MA10 AJl4
GPIO11 AJ8 IDE_DATA15 V1 MA11 AH26
GPIO12 N29 IDE_DREQO AC4 MA12 AL28
GPIO13 M29 IDE_DREQ1 C31 MDO AJ9
GPIO14 D9 IDE_IORO# Y4 MD1 AK9
GPIO15 A8 IDE_IOR1# D28 MD2 AL9
GPIO16 V31 IDE_IORDYO AD1 MD3 AH10
GPIO17 A10 IDE_IORDY1 B29 MD4 AL10
GPIO18 AG1 IDE_IOWO# AD2 MD5 AH11
GPIO19 Cc9 IDE_IOW1# Cc28 MD6 AJ11l
GPIO20 A9, N31 IDE_RST# AAl MD7 AK11
GPIO32 M28 INIT# B21 mMD8 AL25
GPIO33 L31 INTA# D26 MD9 AL27
GPIO34 L30 INTB# C26 MD10 AL26
GPIO35 L29 INTC# Cc9 MD11 AJ26
GPIO36 L28 INTD# AA2 MD12 AK27
GPIO37 K31 INTR_O D22 MD13 AH24
GPIO38/IRRX2 K28 IOCHRDY Cc9 MD14 AK26
GPIO39 J31 I0CS0# A10 MD15 AK24
GPIO40 Y3 I0CS1# D10 MD16 AK29
GPIO41 w4 I0CS1# N30 MD17 AJ31
GPWIOO0 AH6 IOR# D9 MD18 AH28
GPWIO1 AK5 IOW# A8 MD19 AJ28
GPWIO2 AJ6 IRDY# F2 MD20 AH30
GREEN Al4 IRQ9 AA3 MD21 AG28
GTEST F30 IRQ14 AF1 MD22 AJ30
GXCLK V30 IRQ15 AJ8 MD23 AL29
HSYNC All IRRX1 AK8 MD24 AB28
IDE_ADDRO AD3 IRTX C11 MD25 AC28
IDE_ADDR1 AE1l LADO mM28 MD26 AC29
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Signal Definitions (continued)

Table 2-5. 481-TEPBGA Ball Assignment - Sorted Alphabetically by Signal Name (Continued)

Sighal Name Ball No. Sighal Name Ball No. Sighal Name Ball No.
MD27 AC30 PD2 D20 SOUT2 D29
MD28 AE31 PD3 C20 SOUT3 c11
MD29 AD29 PD4 c18 STB#WRITE# A22
MD30 AD30 PD5 C19 STOP# Gl
MD31 AD31 PD6 A20 SYNC P30
MD32 AJ15 PD7 A18 TCK E31
MD33 AJ16 PE D17 TDI F29
MD34 AH16 PERR# H2 TDN D31
MD35 AK17 PLL2B AH3 TDO E30
MD36 AJ17 PLLSB AJL TDP D30
MD37 AH17 PLL6B AG4 TESTO AH3
MD38 AL17 POR# AH9 TEST1 AG4
MD39 AL18 POWER_EN AH1 TEST2 AJL
MD40 AL21 PWRBTN# AH5 TEST3 V30
MD41 AH20 PWRCNT1 AK6 TFT_PRSNT P29
MD42 AJ20 PWRCNT2 AL7 TFTDO A9, AD4
MD43 AK20 RASA# AK12 TFTD1 A20, AF1
MD44 AL20 RD# BS TFTD2 D22, AE1
MD45 AJ19 RED B12 TFTD3 B17, AD3
MD46 AK18 REQO# B5 TFTD4 D21, U2
MD47 AJ18 REQ1# A5 TFTD5 B21, AF2
MD48 AH29 RI2# AJ8 TFTD6 C21, AC3
MD49 AF29 ROMCS# cs TFTD7 A21, V1
MD50 AF28 RTS2# C30 TFTD8 D20, AC4
MD51 AH31 SDATA_IN U3l TFTD9 €20, AD2
MD52 AD28 SDATA_IN2 ALS TFTD10 C18, Y4
MD53 AF31 SDATA_OUT P29 TFTD11 C19, AD1
MD54 AF30 SDCLK_IN AJ27 TFTD12 D10, AB4
MD55 AG31 SDCLK_OUT AK28 TFTD13 A18, W3
MD56 Y31 SDCLKO AJ21 TFTD14 D17, AC2
MD57 w28 SDCLK1 W29 TFTD15 C17,V3
MD58 Y28 SDCLK2 AA28 TFTD16 B20, AC1
MD59 Y29 SDCLK3 V29 TFTD17 A22, V2
MD60 Y30 SDTESTO C30 TFTDCK A10, AAL
MD61 AA29 SDTEST1 B29 TFTDE B18, P2
MD62 AA30 SDTEST2 C28 THRM# AK4
MD63 AA31 SDTEST3 E28 T™S F28
NC (Total of 8) A23, A24, A25, SDTEST4 c31 TRDE# D11
B23, B26, C23, SDTEST5 D28 TRDY# F1
C24, D24
e e SERIRQ J31 TRST# E29
OVER CURY e SERR# H1 Viar AL3
AR 1 SETRES B15 VeeerT D12
bC BEEP vl SIN1 AG2 Veore (Total of 28) | N13, N14, N18,
= SIN2 E28 N19, P4, P13,
PCICLK A7 SING AKB P14, P18, P19,
PCICLKO Ad sloT o P28, T1, T2, T3,
PCICLK1 D6 T4, 728, T29,
SLIN#/ASTRB# B20 T30, T31, U4,
PCIRST# A6 SMIO vy U28 V13, V14
PDO c21
PD1 A21 SouTL AF3 %1184,\\//32’8?/\@?9
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Geode™ SC2200

Signal Definitions (continued)

Table 2-5. 481-TEPBGA Ball Assignment - Sorted Alphabetically by Signal Name (Continued)
Sighal Name Ball No. Signhal Name Ball No. Sighal Name Ball No.
Vo (Total of 43) A2, A30, B2, B13, VspL AL6 VsscrT C12

B16, B19, B3L, Vgs (Total 0f92) | AL, A3, A16, VSYNC B11
C3, C7, C10, A19, A31, B1, B7
C22, C25, C29, 10 822 Boa WEA# AH12
D14, D18, D23, B25 B30 D7 WR# B9
G3, G29, K2, D13, D19, D25, X271 AG3
K29, M3, M30,
G2, G4, G28, X270 AH2
W1, W31, ABS3, G30, K3, K30
AB29, AE3, ML M31. Na. X321 AJ2
AE29, AH4, N15, N16, N17, X320 AJ3
AH14, AH18, N28, P15, P16
AJ7, AJ10, AJ22, P17 R1 R2 R3
AJ25, AJ29, AK1, R4 R13 R14.
AK13, AK1E, R15, R16, R17
AK19, AK3L, R18, R19, R28,
AL2, AL30 R29, R30, R31,
VPCKIN F31 T13, T14, T15,
VPDO J30 T16, T17, T18,
T19, U13, U14,
VvPD1 29 U15, U16, U17,
VPD2 J28 u18, U19, V4,
VPD3 H31 V15, V16, V17,
VPD4 H30 V28, W2, W15,
W16, W17, W30,
VPD5 H29 AB2, AB30, AE2,
VPD6 H28 AE4, AE28,
VPD7 G31 AE30, AH7,
AH13, AH19,
VpLL2 Al7 AH25, AK2, AK7,
VpLi3 AJ4 AK10, AK22,
AK25, AK30
VREF D16 ' '
AL1, AL13, AL16,
Vsp AL5 AL19, AL31
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Signal Definitions (continued)

2.2 STRAP OPTIONS

Several balls are read at power-up that set up the state of
the SC2200. These balls are typically multiplexed with
other functions that are outputs after the power-up
sequence is complete. The SC2200 must read the state of
the balls at power-up and the internal PU or PD resistors
do not guarantee the correct state will be read. Therefore, it
is required that an external PU or PD resistor with a value

of 1.5 KQ be placed on the balls listed in Table 2-6. The
value of the resistor is important to ensure that the proper
state is read during the power-up sequence. If the ball is
not read correctly at power-up, the SC2200 may default to
a state that causes it to function improperly, possibly result-
ing in application failure.

Table 2-6. Strap Options
Ball No. Nominal | External PU/PD Strap Settings
Strap Internal
Option Muxed With EBGA | TEPBGA | PUor PD | Strap =0 (PD) | Strap =1 (PU) | Register References
CLKSELO RD# F3 B8 PD1g9 See Table 3-7 on page 95 for GCB+I/O Offset 1Eh[9:8] (aka
CLKSEL1L SOUTL B27 AF3 PD10o CLKSEL strap options. CCFC register bits [9:8]) (RO):
Value programmed at reset by
CLKSEL2 SOuUT2 AK3 D29 PD1go CLKSEL[1:0].
CLKSEL3 SYNC AL13 P30 PD1go GCB+l/0 Offset 10h[3:0] (aka
MCCM register bits [3:0]) (RO):
Value programmed at reset by
CLKSEL[3:0].
GCB+l/O Offset 1Eh[3:0] (aka
CCEFC register bits [3:0]) (R/W,
but write not recommended):
Value programmed at reset by
CLKSEL[3:0].
Note: Values for GCB+1/O Offset
10h[3:0] and 1Eh[3:0] are not the
same.
BOOT16 ROMCS# G4 C8 PD1go Enable boot Enable boot GCB+1/0O Offset 34h[3] (aka MCR
from 8-bit ROM | from 16-bit register bit 3) (RO): Reads back
ROM strap setting.
GCB+l/O Offset 34h[14] (R/W):
Used to allow the ROMCS# width
to be changed under program
control.
TFT_PRSNT | SDATA_OUT AK13 P29 PD1g9 TFT not muxed | TFT muxed GCB+I/O Offset 30h[23] (aka
onto Parallel onto Parallel PMR register bit 23) (R/W):
Port Port Reads back strap setting.
LPC_ROM PCICLK1 E4 D6 PD1go Disable boot Enable boot FOBAR1+l/O Offset 10h[15]
from ROM on from ROM on (R/W): Reads back strap setting
LPC bus LPC bus and allows LPC ROM to be
changed under program control.
FPCI_MON PCICLKO D3 A4 PD1g9 Disable Fast- Enable Fast- GCB+I/0O Offset 34h[30] (aka
PCI, INTR_O, PCI, INTR_O, MCR register bit 30) (RO): Reads
and SMI_O and SMI_O back strap setting.
monitoring sig- | monitoring sig- | Note: For normal  operation,
nals. nals. (Useful strap this signal low using
during debug ) a 1.5 KQ resistor.
DIDO GNTO# D4 C5 PD1go Defines the system-level chip ID. | GCB+I/O Offset 34h[31,29] (aka
MCR register bits 31 and 29)
DID1 GNT1# D2 C6 PD
100 (RO): Reads back strap setting.
Note:  GNTO# must have a PU
resistor of 1.5 KQ and
GNT1# must have a PD
resistor of 1.5 KQ.
Note: Accuracy of internal PU/PD resistors: 80K to 250K.
Location of the GCB (General Configuration Block) cannot be determined by software. See the SC2200 Thin Client On a Chip
device errata document.
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Geode™ SC2200

Signal Definitions (continued)

2.3 MULTIPLEXING CONFIGURATION

The tables that follow list multiplexing options and their system reset, the pull-up is present. This pull-up resistor
configurations. Certain multiplexing options may be chosen can be disabled by writing Core Logic registers. The con-
per signal; others are available only for a group of signals. figuration is without regard to the selected ball function.
The above applies to all pins multiplexed with GPIO,

Where ever a GPIO pin is multiplexed with another func- except GPIO12, GPIO13, and GPIO16.

tion, there is an optional pull-up resistor on this pin; after

Table 2-7. Two-Signal/Group Multiplexing

Default Alternate
EBGA | TEPBGA Signal Configuration Signal Configuration
Ball No. IDE TFT, CRT, PCI, GPIO, System
A26 AD3 | IDE_ADDRO PMR[24] = 0 TFTD3 PMR[24] = 1
C26 AE1l IDE_ADDR1 TFTD2
C17 U2 IDE_ADDR2 TFTD4
B24 AC3 IDE_DATAO TFTD6
A24 AC1 IDE_DATAl1 TFTD16
D23 AC2 IDE_DATA2 TFTD14
c23 AB4 IDE_DATA3 TFTD12
B23 AB1 IDE_DATA4 FP_VDD_ON
A23 AA4 IDE_DATAS CLK27M
c22 AA3 IDE_DATA6 IRQ9
B22 AA2 IDE_DATA7 INTD#
A21 Y3 IDE_DATAS8 GPI1040
Cc20 Y2 IDE_DATA9 DDC_SDA
A20 Y1 IDE_DATA10 DDC_SCL
C19 w4 IDE_DATA11l GP1041
B19 W3 IDE_DATA12 TFTD13
Al9 V3 IDE_DATA13 TFTD15
C18 V2 IDE_DATA14 TFTD17
B18 V1 IDE_DATA15 TFTD7
c21 Y4 IDE_IORO# TFTD10
A25 AD1 IDE_IORDYO TFTD11
c24 AC4 IDE_DREQO TFTD8
D24 AD2 IDE_IOWO0# TFTD9
A27 AF2 IDE_CSO0# TFTDS
C16 P2 IDE_CS1# TFTDE
C25 AD4 IDE_DACKO# TFTDO
A22 AAl IDE_RST# TFTDCK
D25 AF1 IRQ14 TFTD1
Ball No. Sub-ISA GPIO
H1 D11 TRDE# PMR[12] =0 GPIOO PMR[12] =1
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Signal Definitions (continued)

Table 2-7. Two-Signal/Group Multiplexing (Continued)

Default Alternate
EBGA | TEPBGA Signal Configuration Signal Configuration
Ball No. GPIO ACCESS.bus
AJ12 N29 GPI012 PMR[19] =0 AB2C PMR[19] =1
AL11 M29 GPIO13 AB2D
Ball No. GPIO UART
A28 AGl1 |GPIO18 PMR[16] = 0 DTR1#/BOUT1 PMR[16] = 1
Ball No. Infrared UART
J3 c11 IRTX PMR[6] =0 SOUT3 PMR[6] = 1
J28 AK8 IRRX1 SIN3
Ball No. GPIO LPC
AJ1l M28 GPI1032 PMR[14] =0 and LADO PMR[14] =1 and
AL10 L31 | GPIO33 PMR[22] =0 LAD1 PMR[22] =1
AK10 L30 GPIO34 LAD2
AJ10 L29 GPIO35 LAD3
AL9 L28 GPIO36 LDRQ#
AK9 K31 GPIO37 LFRAME#
AJ9 K28 GPIO38/IRRX2 LPCPD#
AL8 J31 GPI039 SERIRQ
Ball No. UART Internal Test
AJ4 E28 | SIN2 | PMR[28] = 0 SDTEST3 \ PMR[28] = 1
Ball No. AC97 FPCI Monitoring
AJ15 u29 AC97_RST# FPCI_MON =0 F_STOP# FPCI_MON =1
AK14 U3l SDATA_IN F_GNTO#
AL14 u30 BIT_CLK F_TRDY#
Ball No. Internal Test Internal Test
Cc28 AG4 PLL6B PMR[29] =0 TEST1 PMR[29] =1
B29 AJl PLL5B TEST2
D28 AH3 PLL2B TESTO

Revision 3.0

53

www.national.com

002¢20S w19p089



Geode™ SC2200

Signal Definitions (continued)

Table 2-8. Three-Signal/Group Multiplexing

Default Alternatel Alternate2
EBGA |TEPBGA Signal Configuration Signal Configuration Signal Configuration
Ball No. Sub-ISA Sub-ISA? GPIO
F1 D9 IOR# PMR[21]=0and |DOCR# PMR[21] = 0 and GPIO14 PMR[21] = 1 and
G3 A8 | low# PMR[2] = 0 DOCW# PMR[2] = 1 GPIO15 PMR[2] = 1
Ball No. GPIO AC97 FPCI Monitoring
AL15 V31l GPIO16 PMR[0] = 0 and PC_BEEP PMR[0]=1=0and |F_DEVSEL FPCI_MON =1
FPCI_MON =0 FPCI_MON =0
— —
Ball No. GPIO PCI? Sub-ISA
H4 co GPIO19 PMR[9]=0and |INTC# PMRI[9] = 0 and IOCHRDY PMRI[9] = 1 and
PMR[4] = 0 PMR[4] = 1 PMR[4] = 1
Ball No. Parallel Port TFT3 FPCI Monitoring
U3 B18 ACK# PMR[23] =0and |TFTDE PMR[23] = 1 and FPCI_CLK PMR[23] = 0 and
AB2 D22 | AFD#DSTRB# | (PMR[27]=0and | yppp (PMR[27]=0and | \NTR O (PMR[27] =1 or
FPCI_MON = 0) FPCI_MON = 0) = FPCI_MON = 1)
T1 B17 BUSY/WAIT# TFTD3 F_C/BE1#
AA3 D21 ERR# TFTD4 F_C/BEO#
Y3 B21 INIT# TFTD5 SMI_O
AAl Cc21 PDO TFTD6 F_ADO
Y1 A21 PD1 TFTD7 F_AD1
W3 D20 PD2 TFTD8 F_AD2
W2 Cc20 PD3 TFTD9 F_AD3
V1 C18 PD4 TFTD10 F_AD4
V2 C19 PD5 TFTD11 F_AD5
V3 A20 PD6 TFTD1 F_ADG6
Ul Al18 PD7 TFTD13 F_AD7
T3 D17 PE TFTD14 F_C/BE2#
T4 Cc17 SLCT TFTD15 F_C/BE3#
W1 B20 SLIN# TFTD16 F_IRDY
/IASTRB#
AB1 A22 STB#/WRITE# TFTD17 F_FRAME#
—
Ball No. GPIO Sub-ISA TFT3
Ja A10 | GPIO17 PMR[23] =0 and |IOCSO# PMR[23] = 0 and TFTDCK PMR[23] = 1
PMR[5] =0 PMR[5] = 1
H3 A9 GPI0O20 PMR[23]=0and |DOCCS# PMR[23] =0 and TFTDO PMR[23] =1
PMR[7] =0 PMR[7] = 1
H2 D10 GPIO1 PMR[23]=0and |IOCS1# PMR[23] =0 and TFTD12 PMR[23] =1
PMR[13] = 0 PMR[13] = 1
Ball No. AB1 GPIO Sub-I1SA
AJ13 N31 AB1C PMR[23] =0 GPI1020 PMR[23] =1 and DOCCS# PMR[23] =1 and
PMR[7]=0 PMR[7] =1
AL12 N30 AB1D PMR[23] =0 GPIO1 PMR[23] =1 and I0CS1# PMR[23] =1 and
PMR[13] =0 PMR[13] =1
Ball No. GPIO UART2 IDE2
H30 AJ8 | GPIO11 PMR[18] =0 and |RI2# PMR[18] = 1 and IRQ15 PMR[18] = 0 and
PMRI[8] =0 PMRI[8] =0 PMRI[8] = 1
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Signal Definitions (continued)

Table 2-8. Three-Signal/Group Multiplexing (Continued)

Default Alternatel Alternate2
EBGA |TEPBGA Signal Configuration Signal Configuration Signal Configuration
Ball No. Internal Test Internal Test TFT
AL16 V30 |GXCLK PMR[23]=0and |TEST3 PMR[23] = 0 and FP_VDD ON |[PMR[23]=1

PMR[29] = 0

PMR[29] = 1

1. The combination of PMR[21] = 1 and PMR[2] = 0 is undefined and should not be used.

n

The combination of PMR[9] = 1 and PMR[4] = 0 is undefined and should not be used.

3. These TFT outputs are reset to 0 by POR# if the TFT_PRSNT strap is pulled high or PMR[10] = 0. This relates to signals TFTD[17:0],

TFTDE, TFTDCK.

Table 2-9. Four-Signal/Group Multiplexing

< 6 Default Alternatel Alternate2 Alternate3
g o
m o
w = Signal Configuration Signal Configuration Signal Configuration Signal Configuration
Ball No GPIO UART2 IDE2 Internal Test
AH4 C30 |GPIO7 PMR[17]=0and | RTS2# PMR[17]=1and |IDE_DACK1# PMR[17]=0and | SDTESTO PMR[17]=1and
AJ2 | c31 |GPios PMRI8] = 0 CTS2# PMRI8] = 0 IDE_DREQ1 | MRI8]=1 SDTEST4  |PMRI8I=1
AH3 D28 |GPIO6 PMR[18] =0 and | DTR2#/BOUT2 PMR[18] =1 and |IDE_IOR1# PMR[18]=0and | SDTEST5 PMR[18] =1 and
AG4 | C28 |GPIO9 PMRI8] = 0 DCD2# PMRI8] = 0 IDE_IOW1# PMRI8] = 1 spTeEsT2  |PMRI8I=1
AJl B29 [GPIO10 DSR2# IDE_IORDY1 SDTEST1
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Geode™ SC2200

cal information.

2.4.1 System Interface

Signal Definitions (continued)

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

Signal Name

Ball No.

EBGA

TEPBGA

Type

Description

Mux

CLKSEL1

B27

AF3

CLKSELO

F3

B8

Fast-PCI Clock Selects. These strap signals
are used to set the internal Fast-PCI clock.

00 = 33.3 MHz
01 = 48 MHz

10 = 66.7 MHz
11 = 33.3 MHz

During system reset, an internal pull-down
resistor of 100 KQ exists on these balls. An
external pull-up or pull-down resistor of 1.5
KQ must be used.

SOUT1

RD#

CLKSEL3

AL13

P30

CLKSEL2

AK3

D29

Maximum Core Clock Multiplier. These
strap signals are used to set the maximum
allowed multiplier value for the core clock.

During system reset, an internal pull-down
resistor of 100 KQ exists on these balls. An
external pull-up or pull-down resistor of 1.5
KQ must be used.

SYNC

SOuUT2

BOOT16

G4

Cs8

Boot ROM is 16 Bits Wide. This strap signal
enables the optional 16-bit wide Sub-ISA
bus.

During system reset, an internal pull-down
resistor of 100 KQ exists on these balls. An
external pull-up or pull-down resistor of 1.5
KQ must be used.

ROMCS#

LPC_ROM

E4

D6

LPC_ROM. This strap signal forces selecting
of the LPC bus and sets bit FOBAR1+I/O Off-
set 10h[15], LPC ROM Addressing Enable. It
enables the SC2200 to boot from a ROM
connected to the LPC bus.

During system reset, an internal pull-down
resistor of 100 KQ exists on these balls. An
external pull-up or pull-down resistor of 1.5
KQ must be used.

PCICLK1

TFT_PRSNT

AK13

P29

TFT Present. A strap used to select multi-
plexing of TFT signals at power-up. Enables
using TFT instead of Parallel Port, ACB1,
and GPIO17.

During system reset, an internal pull-down
resistor of 100 KQ exists on these balls. An
external pull-up or pull-down resistor of 1.5
KQ must be used.

SDATA_OUT

FPCI_MON

D3

A4

Fast-PCl Monitoring. The strap on this ball
forces selection of Fast-PCI monitoring sig-
nals. For normal operation, strap this signal
low using a 1.5 KQ resistor. The value of this
strap can be read on the MCR[30].

PCICLKO
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Signal Definitions (continued)

2.4.1 System Interface (Continued)
Ball No.
Signal Name EBGA | TEPBGA | Type | Description Mux
DID1 D2 C6 I Device ID. Together, the straps on these sig- GNT1#
DIDO D4 cs | nals define the system-level chip ID. GNTO#
The value of DID1 can be read in the
MCR[29]. The value of DIDO can be read in
the MCRI[31].
DIDO must have a pull-up resistor of 1.5 KQ
and DID1 must have a pull-down resistor of
1.5 KQ.
POR# J29 AH9 | Power On Reset. POR# is the system reset
signal generated from the power supply to
indicate that the system should be reset.
X32I C30 AJ2 I/O | Crystal Connections. Connected directly to
a 32.768 KHz crystal. This clock input is
X320 D29 AJ3 required even if the internal RTC is not being
used. Some of the internal clocks are derived
from this clock. If an external clock is used, it
should be connected to X32lI, using a voltage
level of 0 volts to Vcorg +10% maximum.
X320 should remain unconnected.
X271 A29 AG3 I/O | Crystal Connections. Connected directly to
X270 D27 AH2 a 27.000 MHz crystal. Some of the internal
clocks are derived from this clock. If an exter-
nal clock is used, it should be connected to
X271, using a voltage level of 0 volts to V,q
and X270 should be remain unconnected.
CLK27M A23 AA4 0] 27 MHz Output Clock. Output of crystal IDE_DATA5S
oscillator.
PCIRST# D1 A6 (@) PCl and System Reset. PCIRST# is the
reset signal for the PCI bus and system. It is
asserted for approximately 100 us after
POR# is negated.
2.4.2 Memory Interface Signals
Ball No.
Signal Name EBGA | TEPBGA | Type | Description Mux
MDI[63:0] See See 1/0 Memory Data Bus. The data bus lines
Table 2-3 | Table 2-5 driven to/from system memory.
on page | on page
32. 47.
MA[12:0] See See @) Memory Address Bus. The multiplexed
Table 2-3 | Table 2-5 row/column address lines driven to the sys-
on page | on page tem memory. Supports 256-Mbit SDRAM.
32. 47.
BAl P31 AK14 (@) Bank Address Bits. These bits are used to
select the component bank within the
BAO P30 AJ13 SDRAM.
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Geode™ SC2200

Signal Definitions (continued)

2.4.2 Memory Interface Signals (Continued)

Signal Name

Ball No.

EBGA

TEPBGA

Type

Description

CSi#

AK29

AH27

CSo#

P29

AL12

0]

Chip Selects. These bits are used to select
the module bank within system memory.
Each chip select corresponds to a specific
module bank. If CS# is high, the bank(s) do
not respond to RAS#, CAS#, and WE# until
the bank is selected again.

RASA#

N31

AK12

Row Address Strobe. RAS#, CAS#, WE#
and CKE are encoded to support the different
SDRAM commands. RASA# is used with
CSI[1:0#.

CASA#

N30

AJ12

Column Address Strobe. RAS#, CAS#,
WE# and CKE are encoded to support the
different SDRAM commands. CASA# is used
with CS[1:0]#.

WEA#

N29

AH12

Write Enable. RAS#, CAS#, WE# and CKE
are encoded to support the different SDRAM
commands. WEA# is used with CS[1:0]#.

DQM7

AJ20

AB31

DQM6

AJ26

AG29

DQM5

AC30

AK21

DQM4

T28

AL15

DQMS3

AJ21

AC31

DQM2

AL26

AG30

DQM1

AF31

AH23

DQMO

M31

AL11

Data Mask Control Bits. During memory
read cycles, these outputs control whether
SDRAM output buffers are driven on the MD
bus or not. All DQM signals are asserted dur-
ing read cycles.

During memory write cycles, these outputs
control whether or not MD data is written into
SDRAM.

DQM][7:0] connect directly to the [DQM7:0]
pins of each DIMM connector.

CKEA

AC28

AL22

Clock Enable. These signals are used to
enter Suspend/power-down mode. CKEA is
used with CS[1:0]#.

If CKE goes low when no read or write cycle
is in progress, the SDRAM enters power-
down mode. To ensure that SDRAM data
remains valid, the self-refresh command is
executed. To exit this mode, and return to
normal operation, drive CKE high.

These signals should have an external pull-
down resistor of 33 KQ.

SDCLK3

AJ16

V29

SDCLK2

AL20

AA28

SDCLK1

AH16

w29

SDCLKO

AC29

AJ21

SDRAM Clocks. SDRAM uses these clocks
to sample all control, address, and data lines.
To ensure that the Suspend mode functions
correctly, SDCLK3 and SDCLK1 should be
used with CS1#. SDCLK2 and SDCLKO
should be used together with CSO#.

SDCLK_IN

AJ30

AJ27

SDRAM Clock Input. The SC2200 samples
the memory read data on this clock. Works in
conjunction with the SDCLK_OUT signal.
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Signal Definitions (continued)

2.4.2 Memory Interface Signals (Continued)

Ball No.
Signal Name EBGA | TEPBGA | Type | Description Mux
SDCLK_OUT AH28 AK28 (@) SDRAM Clock Output. This output is routed
back to SDCLK_IN. The board designer
should vary the length of the board trace to
control skew between SDCLK_IN and
SDCLK.
2.4.3 Video Port Interface Signals
Ball No.
Mux
Signal Name EBGA | TEPBGA | Type | Description
VPD7 AJ6 G31 I Video Port Data. The data is input from the
VPD6 AJ7 H28 CCIR-656 video decoder.
VPD5 AL6 H29
VPD4 AH8 H30
VPD3 AL7 H31
VPD2 AJ8 J28
VPD1 AK8 J29
VPDO AH9 J30
VPCKIN AH7 F31 Video Port Clock Input. The clock input
from the video decoder.
2.4.4 CRT/TFT Interface Signals
Ball No.
Mux
Signal Name EBGA | TEPBGA | Type | Description
DDC_SCL A20 Y1 (@) DDC Serial Clock. This is the serial clock for IDE_DATA10
the VESA Display Data Channel interface. It
is used for monitor communications. The
DDC2B standard is supported by this inter-
face.
DDC_SDA C20 Y2 /10 DDC Serial Data. This is the bidirectional IDE_DATA9
serial data signal for the VESA Display Data
Channel interface. It is used for monitor com-
munications. The DDC2B standard is sup-
ported by this interface.
HSYNC J1l All (0] Horizontal Sync
VSYNC J2 B11 (0] Vertical Sync
VREF P1 D16 /0 | Voltage Reference. Reference voltage for
CRT PLL and DAC. This signal reflects the
internal voltage reference. If internal voltage
reference is used (recommended), leave this
ball disconnected. If an external voltage ref-
erence is used, this input is tied to a 1.235V
reference.
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Signal Definitions (continued)

2.4.4 CRT/TFT Interface Signals (Continued)

Ball No.
Mux
Signal Name EBGA | TEPBGA | Type | Description
SETRES P2 B15 | Set Resistor. This signal sets the current
level for the RED/GREEN/BLUE analog out-
puts. Typically, a 464 Q, 1% resistor is con-
nected between this ball and AVggcrT
On-Chip RAMDAC
RED K1 B12 (@) Analog Red, Green and Blue
GREEN M3 Al4
BLUE N2 A15
TFT (External DAC) Interface
TFTDCK A22 AAl (@) TFT Clock. Clock to external CRT DACs or IDE_RST#
34 A10 TFT. GPIO17+ [OCSO#
TFTDE C16 P2 (@) TFT Data Enable. Can be used as blank sig- IDE_CS1#
U3 B18 nal to external CRT DACs. ACK#+FPCICLK
FP_VDD_ON B23 AB1 (@) TFT Power Control. Used to enable power IDE_DATA4
ALLG V30 to the Flat I_Da_nel display, with power GXCLK+TEST3
sequence timing.
TFTD[17:0] See See (@) Digital RGB Data to TFT. The TFT interface is
Table 2-3 | Table 2-5 TFTDI[5:0] - Connect to BLUE TFT inputs. muxed with the IDE
on page | on page TFTD[11:6] - Connect to GREEN TFT inputs. | interface or the Par-
32. 47. TFTD[17:12] - Connect to RED TFT inputs. allel Port. See Table
2-7 on page 52 and
Table 2-8 on page
54 for details.
2.4.5 ACCESS.bus Interface Signals
Ball No.
Type
Signal Name EBGA | TEPBGA Description Mux
AB1C AJ13 N31 I/O | ACCESS.bus 1 Serial Clock. This is the GPIO20+DOCCS#
serial clock for the interface.
Note: If selected as AB1C function but not
used, tie AB1C high.
AB1D AL12 N30 I/O | ACCESS.bus 1 Serial Data. This is the bidi- GPIO1+IOCS1#
rectional serial data signal for the interface.
Note: If AB1D function is selected but not
used, tie AB1D high.
AB2C AJ12 N29 I/O | ACCESS.bus 2 Serial Clock. This is the GPIO12
serial clock for the interface.
Note: If AB2C function is selected but not
used, tie AB2C high.
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Signal Definitions (continued)

245

ACCESS.bus Interface Signals (Continued)

Signal Name

Ball No.

EBGA

TEPBGA

Type

Description

Mux

AB2D

AL11

M29

I/0

ACCESS.bus 2 Serial Data. This is the bidi-
rectional serial data signal for the interface.

Note: If AB2D function is selected but not

used, tie AB2D high.

GPIO13

246

PCI Bus Interface Signals

Signal Name

BalL No.

EBGA

TEPBGA

Type

Description

Mux

PCICLK

E2

A7

PCI Clock. PCICLK provides timing for all
transactions on the PCI bus. All other PCI
signals are sampled on the rising edge of
PCICLK, and all timing parameters are
defined with respect to this edge.

PCICLKO

D3

A4

PCICLK1

E4

D6

PCI Clock Outputs. PCICLKO and PCICLK1
provide clock drives for the system at 33
MHz. These clocks are asynchronous to PCI
signals. There is low skew between all out-
puts. One of these clock signals should be
connected to the PCICLK input. All PCI clock
users in the system (including PCICLK)
should receive the clock with as low a skew
as possible.

FPCI_MON (Strap)

LPC_ROM (Strap)

AD[31:24]

AD[23:0]

See
Table 2-3
on page

32.

See
Table 2-5
on page

47.

I/0

Multiplexed Address and Data. A bus
transaction consists of an address phase in
the cycle in which FRAME# is asserted fol-
lowed by one or more data phases. During
the address phase, AD[31:0] contain a physi-
cal 32-bit address. For I/O, this is a byte
address. For configuration and memory, it is
a DWORD address. During data phases,
ADJ[7:0] contain the least significant byte
(LSB) and AD[31:24] contain the most signifi-
cant byte (MSB).

D[7:0]

A[23:0]

C/BE3#

A8

H4

C/BE2#

D8

F3

C/BE1#

A10

J2

C/BEO#

Al13

L1

I/0

Multiplexed Command and Byte Enables.
During the address phase of a transaction
when FRAME# is active, C/BE[3:0]# define
the bus command. During the data phase,
C/BE[3:0]# are used as byte enables. The
byte enables are valid for the entire data
phase and determine which byte lanes carry
meaningful data. C/BEO# applies to byte 0
(LSB) and C/BE3# applies to byte 3 (MSB).

D11

D10

D9

D8
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Geode™ SC2200

Signal Definitions (continued)

2.4.6 PCIBus Interface Signals (Continued)

Signal Name

BalL No.

EBGA

TEPBGA

Type

Description

INTA#

AE3

D26

INTB#

AF1

C26

INTC#

H4

C9

INTD#

B22

AA2

PCI Interrupts. The SC2200 provides inputs
for the optional “level-sensitive” PCI inter-
rupts (also known in industry terms as
PIRQx#). These interrupts can be mapped to
IRQs of the internal 8259A interrupt control-
lers using PCI Interrupt Steering Registers 1
and 2 (FO Index 5Ch and 5Dh).

Note: |If selected as INTC# or INTD# func-
tion(s) but not used, tie INTC# and
INTD# high.

GPIO19+I0CHRDY

IDE_DATA7

PAR

C10

J4

I/10

Parity. Parity generation is required by all
PCI agents. The master drives PAR for
address- and write-data phases. The target
drives PAR for read-data phases. Parity is
even across AD[31:0] and C/BE[3:0]#.

For address phases, PAR is stable and valid
one PCI clock after the address phase. It has
the same timing as AD[31:0] but is delayed
by one PCI clock.

For data phases, PAR is stable and valid one
PCI clock after either IRDY# is asserted on a
write transaction or after TRDY# is asserted

on a read transaction.

Once PAR is valid, it remains valid until one
PCI clock after the completion of the data
phase. (Also see PERR#.)

D12

FRAME#

El

D8

I/0

Frame Cycle. Frame is driven by the current
master to indicate the beginning and duration
of an access. FRAME# is asserted to indi-
cate the beginning of a bus transaction.
While FRAME# is asserted, data transfers
continue. FRAME# is deasserted when the
transaction is in the final data phase.

This signal is internally connected to a pull-
up resistor.

IRDY#

C8

F2

I/0

Initiator Ready. IRDY# is asserted to indi-
cate that the bus master is able to complete
the current data phase of the transaction.
IRDY# is used in conjunction with TRDY#. A
data phase is completed on any PCI clock in
which both IRDY# and TRDY# are sampled
as asserted. During a write, IRDY# indicates
that valid data is present on AD[31:0]. During
a read, it indicates that the master is pre-
pared to accept data. Wait cycles are
inserted until both IRDY# and TRDY# are
asserted together.

This signal is internally connected to a pull-
up resistor.

D14
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246

| Definitions (continued)

PCI Bus Interface Signals (Continued)

Signal

BalL No.

Name EBGA | TEPBGA

Type

Description

Mux

TRDY#

B8 F1 I/0

Target Ready. TRDY# is asserted to indicate
that the target agent is able to complete the
current data phase of the transaction. TRDY#
is used in conjunction with IRDY#. A data
phase is complete on any PCI clock in which
both TRDY# and IRDY# are sampled as
asserted. During a read, TRDY# indicates
that valid data is present on AD[31:0]. During
a write, it indicates that the target is prepared
to accept data. Wait cycles are inserted until
both IRDY# and TRDY# are asserted
together.

This signal is internally connected to a pull-
up resistor.

D13

STOP#

D9 Gl I/0

Target Stop. STOP# is asserted to indicate
that the current target is requesting that the
master stop the current transaction. This sig-
nal is used with DEVSEL# to indicate retry,
disconnect, or target abort. If STOP# is sam-
pled active by the master, FRAME# is deas-
serted and the cycle is stopped within three
PCI clock cycles. As an input, STOP# can be
asserted in the following cases:

1) If a PCI master tries to access memory
that has been locked by another master.
This condition is detected if FRAME#
and LOCK# are asserted during an
address phase.

2) If the PCI write buffers are full or if a pre-
viously buffered cycle has not com-
pleted.

3) On read cycles that cross cache line
boundaries. This is conditional based
upon the programming of GX1 module’s
PCI Configuration Register, Index
41h[1].

This signal is internally connected to a pull-
up resistor.

D15
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Geode™ SC2200

Signal Definitions (continued)

2.4.6 PCIBus Interface Signals (Continued)

Signal Name

BalL No.

EBGA

TEPBGA

Type

Description

Mux

LOCK#

C9

H3

I/0

Lock Operation. LOCK# indicates an atomic
operation that may require multiple transac-
tions to complete. When LOCK# is asserted,
non-exclusive transactions may proceed to
an address that is not currently locked (at
least 16 bytes must be locked). A grant to
start a transaction on PCI does not guaran-
tee control of LOCK#. Control of LOCK# is
obtained under its own protocol in conjunc-
tion with GNT#.

It is possible for different agents to use PCI
while a single master retains ownership of
LOCK#. The arbiter can implement a com-
plete system lock. In this mode, if LOCK# is
active, no other master can gain access to
the system until the LOCK# is deasserted.

This signal is internally connected to a pull-
up resistor.

DEVSEL#

BS

E4

I/0

Device Select. DEVSEL# indicates that the
driving device has decoded its address as
the target of the current access. As an input,
DEVSEL# indicates whether any device on
the bus has been selected. DEVSEL# is also
driven by any agent that has the ability to
accept cycles on a subtractive decode basis.
As a master, if no DEVSEL# is detected
within and up to the subtractive decode clock,
a master abort cycle is initiated (except for
special cycles which do not expect a
DEVSEL# returned).

This signal is internally connected to a pull-
up resistor.

BHE#

PERR#

B9

H2

110

Parity Error. PERR# is used for reporting
data parity errors during all PCI transactions
except a Special Cycle. The PERR# line is
driven two PCI clocks after the data in which
the error was detected. This is one PCI clock
after the PAR that is attached to the data.
The minimum duration of PERR# is one PCI
clock for each data phase in which a data
parity error is detected. PERR# must be
driven high for one PCI clock before being
placed in TRI-STATE. A target asserts
PERR# on write cycles if it has claimed the
cycle with DEVSEL#. The master asserts
PERR# on read cycles.

This signal is internally connected to a pull-
up resistor.
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Signal Definitions (continued)

2.4.6 PCIBus Interface Signals (Continued)

Signal Name

BalL No.

EBGA | TEPBGA

Type

Description

Mux

SERR#

A9 H1

110

System Error. SERR# can be asserted by
any agent for reporting errors other than PCI
parity, so that the PCI central agent notifies
the processor. When the Parity Enable bit is
set in the Memory Controller Configuration
register, SERR# is asserted upon detection
of a parity error in read operations from
DRAM.

This signal is internally connected to a pull-
up resistor.

REQ1#

E3 A5

REQO#

C1 BS

Request Lines. REQ[1:0]# indicate to the
arbiter that an agent requires the bus. Each
master has its own REQ# line. REQ# priori-
ties (in order) are:

1) VIP

2) IDE Channel 0
3) IDE Channel 1
4) Audio

5) USB

6) External REQO#
7) External REQ1#.

Each REQ# is internally connected to a pull-
up resistor.

GNT1#

D2 C6

GNTO#

D4 C5

Grant Lines. GNT[1:0]# indicate to the
requesting master that it has been granted
access to the bus. Each master has its own
GNT# line. GNT# can be retracted at any
time a higher REQ# is received or if the mas-
ter does not begin a cycle within a minimum
period of time (16 PCI clocks).

Each of these signals is internally connected
to a pull-up resistor.

GNTO# must have a pull-up resistor of 1.5
KQ and GNT1# must have a pull-down resis-
tor of 1.5 KQ.

DID1 (Strap)

DIDO (Strap)
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Geode™ SC2200

Signal Definitions (continued)

2.4.7 Sub-ISA Interface Signals
Ball No.
Signal Name EBGA | TEPBGA | Type | Description Mux
A[23:0] See See @) Address Lines ADI[23:0]
Table 2-3 | Table 2-5
on page | on page
32. 47.
D15 See See I/O Data Bus STOP#
D14 Table 2-3 | Table 2-5 IRDY#
on page | on page
D13 32. 47. TRDY#
D12 PAR
D11 C/BE3#
D10 C/BE2#
D9 C/BE1#
D8 C/BEO#
D[7:0] AD[31:24]
BHE# B5 E4 (@) Byte High Enable. With A0, defines byte DEVSEL#
accessed for 16 bit wide bus cycles.
I0CS1# H2 D10 0] 1/0 Chip Selects GPIO1+TFTD12
AL12 N30 AB1D+GPIO1
I0CS0# Ja A10 GPIO17+TFTDCK
ROMCS# G4 C30 (@) ROM or Flash ROM Chip Select BOOT16 (Strap)
DOCCS# H3 A9 (@) DiskOnChip or NAND Flash Chip Select GPIO20+TFTDO
AJ13 N31 AB1C+GPI020
TRDE# H1 D11 0] Transceiver Data Enable Control. Active GPIOO
low for Sub-ISA data transfers. The signal
timing is as follows:
* In aread cycle, TRDE# has the same
timing as RD#.
« In a write cycle, TRDE# is asserted (to
active low) at the time WR# is asserted. It
continues being asserted for one PCI
clock cycle after WR# has been negated,
then it is negated.
RD# F3 B8 (@) Memory or /O Read. Active on any read CLKSELO (Strap)
cycle.
WR# G1 B9 (@) Memory or I/O Write. Active on any write
cycle.
IOR# F1 D9 (@) 1/0 Read. Active on any I/O read cycle. DOCR#+GPIO14
IOW# G3 A8 (@) 1/0 Write. Active on any 1/O write cycle. DOCW#+GPIO15
DOCR# F1 D9 (@) DiskOnChip or NAND Flash Read. Active IOR#+GPI014
on any memory read cycle to DiskOnChip.
DOCW# G3 A8 (@) DiskOnChip or NAND Flash Write. Active IOW#+GPIO15
on any memory write cycle to DiskOnChip.
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Signal Definitions (continued)

2.4.7 Sub-ISA Interface Signals (Continued)

Ball No.
Signal Name EBGA | TEPBGA | Type | Description Mux
IRQ9 Cc22 AA3 I Interrupt 9 Request Input. Active high. IDE_DATA6
Note: If IRQ9 function is selected but not
used, tie IRQ9 low.
IOCHRDY H4 C9 I 1/0 Channel Ready GPIO19+INTC#
Note: If IOCHRDY function is selected but
not used, tie IOCHRDY high.

2.4.8 Low Pin Count (LPC) Bus Interface Signals

Ball No.

Signal Name EBGA | TEPBGA | Type | Description Mux
LAD3 AJ10 L29 1/0 LPC Address-Data. Multiplexed command, GPIO35
LAD2 AK10 L30 address, bidirectional data, and cycle status. GPI034
LAD1 AL10 L31 GPI1033
LADO AJ11l M28 GPI1032
LDRQ# AL9 L28 I LPC DMA Request. Encoded DMA request GPIO36

for LPC interface.

Note: If LDRQ# function is selected but not

used, tie LDRQ# high.

LFRAME# AK9 K31 (@) LPC Frame. A low pulse indicates the begin- GPIO37

ning of a new LPC cycle or termination of a

broken cycle.
LPCPD# AJ9 K28 (0] LPC Power-Down. Signals the LPC device GPIO38/IRRX2

to prepare for power shut-down on the LPC

interface.
SERIRQ AL8 J31 I/O | Serial IRQ. The interrupt requests are serial- GPIO39

ized over a single signal, where each IRQ

level is delivered during a designated time

slot.

Note: If SERIRQ function is selected but

not used, tie SERIRQ high.
Revision 3.0 67 www.national.com

002¢20S w19p089



Geode™ SC2200

Signal Definitions (continued)

2.4.9 IDE Interface Signals
Ball No.
Signal Name EBGA | TEPBGA | Type | Description Mux
IDE_RST# A22 AAl @) IDE Reset. This signal resets all the devices TFTDCK
that are attached to the IDE interface.
IDE_ADDR2 C17 u2 (@) IDE Address Bits. These address bits are TFTD4
IDE ADDRL C26 AEL use_d to access a register or data port in a TFTD2
- device on the IDE bus.
IDE_ADDRO A26 AD3 TFTD3
IDE_DATA[15:0] See See 1/0 IDE Data Lines. IDE_DATA[15:0] transfers The IDE interface is
Table 2-3 | Table 2-5 data to/from the IDE devices. muxed with the TFT
on page | on page interface. See Table
32. 47. 2-7 on page 52 for
details.
IDE_IORO# c21 Y4 (@) IDE 1/0 Read Channels 0 and 1. TFTD10
IDE_IOR1# AH3 D28 0 'DE—I'DOER?gsli‘? rﬁlad S'g(;‘a'. for ﬁhar(‘:”he' O [ GPios+DTR2#
an _|OR1# s the read signal for Chan- | oo 115 cpTESTS#
nel 1. Each signal is asserted at read
accesses to the corresponding IDE port
addresses.
IDE_IOWO# D24 AD2 (0] IDE 1/O Write Channels 0 and 1. TFTD9
IDE IOW1# AGA co8 o IDE_IOWO0# is the Wr!te s!gnal for Channel 0. GPIO9+DCD24#+
- IDE_IOW1# is the write signal for Channel 1.
= . . SDTEST2
Each signal is asserted at write accesses to
corresponding IDE port addresses.
IDE_CSO0# A27 AF2 (@) IDE Chip Selects 0 and 1. These signals are TFTD5
IDE CS1# C16 P2 o _used to select_ the command block registers TETDE
- in an IDE device.
IDE_IORDYO A25 AD1 I 1/0 Ready Channels 0 and 1. When deas- TFTD11
IDE IORDY1 AJL B29 | serted, these S|gnals_ extend the t_ransfer GPIO10+DSR24+
- cycle of any host register access if the
: S SDTEST1
required device is not ready to respond to the
data transfer request.
Note: If selected as IDE_IORDYO or
IDE_IORDY1 function(s) but not
used, then signal(s) should be tied
high.
IDE_DREQO C24 AC4 I DMA Request Channels 0 and 1. The TFTD8
IDE_DREQ signals are used to request a
IDE_DREQ1 AJ2 c3l I DMA transfer from the SC2200. The direction GPIOg+CTS2%
. . +SDTESTS
of transfer is determined by the
IDE_IOR/IOW sign