intgl.

Intel® 80331 I/O Processor

Schematic Review Checklist

September 2003

Document Number: 273950-001




Intel® 80331 I/O Processor =

INFORMATION IN THIS DOCUMENT IS PROVIDED IN CONNECTION WITH INTEL® PRODUCTS. NO LICENSE, EXPRESS OR IMPLIED, BY
ESTOPPEL OR OTHERWISE, TO ANY INTELLECTUAL PROPERTY RIGHTS IS GRANTED BY THIS DOCUMENT. EXCEPT AS PROVIDED IN
INTEL'S TERMS AND CONDITIONS OF SALE FOR SUCH PRODUCTS, INTEL ASSUMES NO LIABILITY WHATSOEVER, AND INTEL DISCLAIMS
ANY EXPRESS OR IMPLIED WARRANTY, RELATING TO SALE AND/OR USE OF INTEL PRODUCTS INCLUDING LIABILITY OR WARRANTIES
RELATING TO FITNESS FOR A PARTICULAR PURPOSE, MERCHANTABILITY, OR INFRINGEMENT OF ANY PATENT, COPYRIGHT OR OTHER
INTELLECTUAL PROPERTY RIGHT.

Intel products are not intended for use in medical, life saving, life sustaining applications.
Intel may make changes to specifications and product descriptions at any time, without notice.

Designers must not rely on the absence or characteristics of any features or instructions marked “reserved” or “undefined.” Intel reserves these for
future definition and shall have no responsibility whatsoever for conflicts or incompatibilities arising from future changes to them.

The Intel® 80331 I/O Processor may contain design defects or errors known as errata which may cause the product to deviate from published
specifications. Current characterized errata are available on request.

Intel® internal code names are subject to change.
Contact your local Intel sales office or your distributor to obtain the latest specifications and before placing your product order.

Copies of documents which have an ordering number and are referenced in this document, or other Intel literature may be obtained by calling
1-800-548-4725 or by visiting Intel's website at http://www.intel.com.

Copyright© Intel Corporation, 2003

AlertVIEW, i960, AnyPoint, AppChoice, BoardWatch, BunnyPeople, CablePort, Celeron, Chips, Commerce Cart, CT Connect, CT Media, Dialogic,
DM3, EtherExpress, ETOX, FlashFile, GatherRound, i386, i486, iCat, iCOMP, Insight960, InstantIP, Intel, Intel logo, Intel386, Intel486, Intel740,
IntelDX2, IntelDX4, IntelSX2, Intel ChatPad, Intel Create&Share, Intel Dot.Station, Intel GigaBlade, Intel InBusiness, Intel Inside, Intel Inside logo, Intel
NetBurst, Intel NetStructure, Intel Play, Intel Play logo, Intel Pocket Concert, Intel SingleDriver, Intel SpeedStep, Intel StrataFlash, Intel TeamStation,
Intel WebOutfitter, Intel Xeon, Intel XScale, Itanium, JobAnalyst, LANDesk, LanRover, MCS, MMX, MMX logo, NetPort, NetportExpress, Optimizer
logo, OverDrive, Paragon, PC Dads, PC Parents, Pentium, Pentium 1l Xeon, Pentium Il Xeon, Performance at Your Command, ProShare,
RemoteExpress, Screamline, Shiva, SmartDie, Solutions960, Sound Mark, StorageExpress, The Computer Inside, The Journey Inside, This Way In,
TokenExpress, Trillium, Vivonic, and VTune are trademarks or registered trademarks of Intel Corporation or its subsidiaries in the United States and
other countries.

*Other names and brands may be claimed as the property of others.

2 Schematic Review Checklist



u Intel® 80331 I/O Processor
In e Contents

Contents

O I [ o {0 Yo HU o3 (o Y o [T 5

Figures
No Figures Used At This Time

Tables

1 Intel® 80331 I/O Processor Checklist

Schematic Review Checklist 3



Intel® 80331 I/O Processor
Contents

Revision History

Date

Revision

Description

September 2003

001

Initial Release.

Schematic Review Checklist




1.0

Intel® 80331 I/O Processor
e Introduction

Table 1.

Introduction

This checklist is for the Intel® 80331 I1/0 processor! (80331) and is a compilation of key signals
and strap options. It is not meant to be a complete signal list or a substitute for proper study of
available design guides or reference schematics. Designers, use this guide in conjunction with the
Intel® 80331 1/0 Processor Desi gn Guide (#273823) and board schematics.

Routing and layout requirements need to be followed per the Intel® 80331 1/0 Processor Design
Guide, unless board simulations have been performed to validate aternate solutions.

Intel® 80331 1/0 Processor Checklist (Sheet 1 of 6)

O

Unit Checklist

Memory Controller Unit

1.

The 80331 memory controller supports the following:
a. DDR: 128/256/512 Mhit, 1 Ghit SDRAM technology, with a maximum memory of 2 Ghytes.
b. DDR-II: 256/512 Mbit SDRAM technol ogy, with a maximum memory of 1 Gbytes.

N

M_CK[2:0] and M_CK [2:0]# routing and layout requirements must be followed per the Intel® 80331
1/O Processor Design Guide.

22 ohm series resistors are recommended for DDR333 unbuffered memory configurations.

The 80331 supports only registered (buffered) DDR-11 400 DIMMSs, therefore only
M_CKJQ]/M_CK]JO]# are used. L eave unused clocks as ‘ no connects'.

M_RST#is only used by registered (buffered) DIMMs. Can be left asa‘no connect’ for unbuffered
DIMMs.

When using DDR memory only, the following DDR-II pinsare:
a. DQY[8:0]# - Leave as no connects.

b. ODT[1:0] - Leave as no connects.

c. DDRRES[2:1] - 1 K pull-down.

DDRCRESO and DDRIMPCRES need to be connected together through a 287 ohm resistor for
DDR-II and 385 ohm resistor for DDR.

DDRCRESO and DDRSLW CRES need to be connected together through a 825 ohm resistor for
DDR-II and 845 ohm resistor for DDR.

When using DDR-1I memory, DDRRES2 needs to be connected to a 40.2 ohm (.5%) pull-up to 1.8 V.
DDRRESI needs to be connected to ground viaa 40.2 ohm (.5%) resistor. There needsto be a 0.1 pF
cap tied to ground for both of these signals.

MEM_TYPE isareset strgp, muxed on AD[2] (of the peripheral bus), defining the DDR SDRAM interface.

0 = DDR-II 400 (requires a 1.5 K pull down resistor).
1= DDR333 (default mode, using internal pull-up).

DQ, DQS, CB and DM signal groups require 22 ohm seriesresistors and 50 ohm parallel resistorstied to
Vit (0.5 Vcc25/18) for DDR333. Routing and layout requirements need to be followed per the Intel®
80331 1/O Processor Design Guide.

10.

Control signal group (RAS#, CASH#, WE#, BA[1:0], MA[13:0], CS[1:0]# and CK E[1:0]) require 22 ohm
seriesresistors and 50 ohm parallel resistorstied to Vit (0.5 Vcc25/18) for DDR333.
Routing and layout requirements need to be followed per the Intel® 80331 1/0 Processor Design Guide.
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Table 1. Intel® 80331 1/0 Processor Checklist (Sheet 2 of 6)

O

Unit Checklist

Peripheral Bus Interface

1. PCE[0]# needs to be connected to the chip enable on the boot Flash.

2. P_BOOT16#isareset strap, muxed on AD[4] (of the periphera bus), which setsthe default bus width of
the PBI memory boot window.

0 = 16 bits wide (requires a 1.5 K pull down resistor).
1= 8 bits wide (default mode, using internal pull-up).

3. AD[15:3] signalsrequire alatch to demultiplex the address and data. 8-bit devicesrequire alatch on the
AD[7:3] signals. 16-bit devicesrequire latches on the AD[15: 3] signals.

4. The A[2:0] signals provide a demultiplexed version of bits 2:0 of the AD[15:0] bus, therefore can be
connected directly without alatch.
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Intel® 80331 1/0 Processor Checklist (Sheet 3 of 6)

O

Unit Checklist

Secondary PCI-X Bus

1.

PCIODT_EN isareset strap, muxed on A[20] (of the peripheral bus), which determines when internal
pull-ups are enabled on the secondary PCI bus.

0 = ODT disabled (requires a 1.5K pull down resistor). External 8.2 K pull-ups to 3.3 V are required.
1= ODT enabled (default mode, using internal pull-up). Will enable 8.2 K internal pull-ups to 3.3 V.

The following signals are affected by PCIODT_EN: S_AD[63:32], S_C/BE[7:4]#, S_PAR64, S_REQ64#, S_REQ[3:0]#,
S_ACK64#, S_FRAME#, S_IRDY#, S_DEVSEL#, S_TRDY#, S_STOP#, S_PERR#, S_LOCK#, S_M66EN, S_SERR#,
S_INT[D:AJ#

2.

64-bit extensions and control signals need 8.2 K pull-ups, when PCIODT_EN is off.
When PCIODT_EN ison (default mode), then no external pull-ups are required.

S REQ[3:0]# needs 8.2 K pull-ups, when PCIODT_EN is off.

S PCIXCAP needs 0.1 pF capecitor and 3.3 K pull-up resistor.

S MB66EN needs 0.01 pF capacitor and 4.7 K pull-up resistor (when PCIODT_EN is off).

ool A~ w

S CLKOUT and S _CLKIN are connected together with a 33.2 ohm series termination resistor which
must be within 500 milsof S CLKOUT. Routing and trace length recommendations need to be
followed per the Intel® 80331 1/0 Processor Design Guide.

S CLKO[3:0] needsa 33.2 ohm series termination resistor and needs to follow routing and trace length
recommendations per the Intel® 80331 1/0 Processor Design Guide. Do not terminate unused
clockouts, they can be turned off in software by the PCI Clock Control register.

8. S_ RCOMP needsto be connected to ground via a 100 ohm resistor, 1%.

9. Add a 200 ohm series resistor to IDSEL signals. The address signal used for IDSEL is dependant on

whether it is connected to a private or public device. S_AD[25:17] can be used for public or private
devices (controlled by reset strap, PRIVDEV), and S_AD[31:26] are used for public devices only.

S AD30isreserved for the ATU and S_AD16 isreserved for the bridge, and need not be used for
IDSEL.

10.

S PCIX133EN isareset strap, muxed on AD[3] (of the peripheral bus), which determines the maximum
PCI-X mode operating frequency.

0 = 100 MHz enabled (requires a 1.5 K pull down resistor).
1= 133 MHz enabled (default mode, using internal pull-up).

11.

S LOCK# needsan 8.2 K pull-up resistor. Do not connect it to any other signal, since the lock feature
is not supported on the 80331. Thissignal isrenamed to PU2 (Pull-Up).

Schematic Review Checklist 7
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Table 1. Intel® 80331 1/0 Processor Checklist (Sheet 4 of 6)
O Unit Checklist
Primary PCI-X Bus

1

PCIODT_EN does not control the internal pull-ups for the primary PCI-X bus. Pull-ups are only
needed when not already pulled up on the PCI bus. An add-in card may rely on the motherboard to
pull-up these signals.

P_RCOMP needs to be connected to ground via a 100 ohm resistor, 1%.

3. P_MB66EN needsto be connected to 0.01 pF capacitor.

4. P_LOCK# needsan 8.2 K pull-up resistor. Do not connect it to any other signal, since the lock feature

is not supported on 80331. This signal is renamed to PU1 (Pull-Up).

P_REQ# and P_GNT# have different ball locations between A-0 and B-0 80331 processors.

P_REQ# signal isball T6 on A-0 and ball H11 on B-O0.

P_GNT# signal is ball R4 on A-0 and ball G12 on B-0.

The 80331 boards incorporate series resistors that can be populated/de-populated for connection to
either the A-O or B-OP_REQ#/P_GNT# ball location. Route the P_ REQ# net to the two ball locations as
separate routes through two 0 ohm series resistor located near the PCl edge connector. Route the
P_GNT# net to the two ball locations as separate routes through two 0 ohm series resistor located near
the PCI edge connector. Populate the resistor that connects the net to the correct ball according to the
silicon revision.

SCL0O/SCDO0 and SCL 1/SCD1 need 8.2 K pull-upson clock and data signals. Pull-up value may need to
be adjusted based on 1°C bus loading.

UART/GPIO

1

The UART and GPIO signals are muxed. When the UART functionality is used, the GPIO function cannot
be used. When the GPIO functionality is used, the UART function cannot be used.

Usage models include:
— Two UARTs and no GPIOs
— One UART and four GPIOs

— No UARTs and eight GPIOs (external UART could be placed on PBI bus).
These signals default as GPIO inputs, therefore 8.2 K externa pull-ups are needed when default is kept.
AsUART signals, an external driver (i.e.,, MAX561, MAX3232) is needed.
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Unit Checklist

MISC Signals

1. TRST#and TCK must have a 1.5 K pull-down when JTAG port is not used. When JTAG port is
needed, use recommended circuit in design guide.

2. PWRDELAY needs to be connected to battery backup circuit per the Intel® 80331 1/0 Processor
Design Guide and reference schematics. When battery backup is not needed, then PWRDEL AY must
have a1.5 K pull-down.

3. RETRY isareset strap, muxed on AD[6] (of the peripheral bus), which determines when configuration
retry is enabled.

0 = Configuration cycles enabled (requires a 1.5 K pull down resistor).
1= Configuration Retry enabled (default mode, uses internal pull-up).

4. CORE_RST ﬁfMis areset strap, muxed on AD[5] (of the periphera bus), which determines when the
Intel® Xscale™ coreis held in reset.

0 = Hold core in reset (requires a 1.5 K pull-down resistor).
1= Do not hold core in reset (default mode, uses internal pull-up).

5. PRIVMEM isareset strap, muxed on A[1] (of the peripheral bus), which determines when the 80331
operates with private memory space on the secondary PCI bus.

0 = Normal addressing mode (requires a 1.5K pull-down resistor).
1= Private addressing enable in PCI-to-PClI bridge. (default mode, uses internal pull-up).

6. PRIVDEYV isareset strap, muxed on A[0] (of the peripheral bus), which determines when the 80331
operates with private device enabled on the secondary PCI bus.
0 = All secondary PClI devices are accessible to Primary PCI configuration cycles (requires a 1.5K pull-down

resistor).
1= Private devices enabled (default mode, uses internal pull-up).

7. BRG_EN isareset strap, muxed on AD[0] (of the peripheral bus), which determines when the
PCI-to-PCI bridge is enabled.

0 = Disable bridge (requires a 1.5K pull-down resistor).
1= Enable bridge (default mode, uses internal pull-up).

8. ARB_EN isareset strap, muxed on AD[1] (of the peripheral bus), which determines when the
integrated arbiter is enabled on the PCI interface. This signal is only valid when BRG_EN = 0.

0 = Internal Arbiter disabled (requires a 1.5K pull-down resistor).
1 = Internal Arbiter enabled (default mode, uses internal pull-up).

9. P32BITPCI# isareset strap, muxed on A[2] (of the periphera bus), which identifies 80331 subsystem
as 64-bit or 32-bit.

0 = 32-bit wide bus (requires a 1.5K pull-down resistor).
1= 64-bit wide bus (default mode, uses internal pull-up).

10. HPI# requires an external 8.2 K pull-up resistor.

11. Make sure all no connect (N/C) signals are not connected to any signal, power or ground.

Schematic Review Checklist 9
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Table 1. Intel® 80331 1/0 Processor Checklist (Sheet 6 of 6)
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Unit Checklist

Power and Ground

1. VcepLifi-5 and Vssa1-5) require separate filters connected to 1.5 V rail. See Figure 12 in the Intel®
80331 /O Processor Design Guide.

R=0.50hm,L =4.7 yH and C = 22 pF.
V SSA[1-5] must not be connected to board ground.

NOTE: There are only four VCCPLL/VSSA pairs for the 80331. There are no VCCPLL3 and VSSA3 signals.

2. DDR_VREF needs to be connected to 0.5 of the DDR (V cc25) or DDR-11 (Vccl8) voltagerail. Usea
voltage divider circuit tied to Vcc25/18, and decoupling capacitors (see Figure 64 in the Intel® 80331
1/0 Processor Design Guide).

3. Decoupling caps are required per the Intel® 80331 1/0 Processor Design Guide.

4. Voltage sequencing: 80331 requires that the VCC33 voltage rail be equal to (or no lessthan 0.5 V
below) VCC15 at al times during operation, including during system power up and power down.

In other words, the following must always be true: VCC33 >= (VCC15- 0.5V)

This can be accomplished by placing a diode (with a voltage drop < 0.5 V) between VCC15 and
VCC33. The Anodeis connected to VCC15 and cathode is connected to VCC33.

10
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