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About This Book

This manual describes the PPC405EP™ evaluation board, an evaluation platform for the PPC405EP
chip.

Who Should Use This Book

This book is written to aid programmers and other technical personnel in the use of the PPC405EP
evaluation board. In order to use the board and this document, the reader should have familiarity with
the following:

PowerPC Architecture™

PCI bus

Embedded microprocessor hardware
IBM RISCWatch™ debugger

How to Use This Book

This book describes the features and interfaces of the PPC405EP evaluation board and contains the
following chapters:

Chapter 1, “Overview of the PPC405EP”, provides a brief overview of the processor chip. Some
chip aspects important to understanding the board design are discussed in greater detail.

Chapter 2, “Board Design”, describes the architecture of the evaluation board.

Chapter 3, “Memory Map”, describes the address space usage of the board. Tables are provided
which define the access methods for all memory-mapped registers on the board. Some of these
registers are simple memory-mapped registers, while others are accessed by indirect addressing.

Chapter 4, “Programming the PPC405EP Memory Controller”, outlines the required programming
to configure the PPC405EP for the board memory and peripherals.

Chapter 5, “Reset and Interrupts”, lists the sources of resets and interrupts on the board, and
provides information required to program the PPC405EP interrupt controller.

Chapter 6, “Switches”, describes all switches on the board, and includes the factory settings for the
switches.

Chapter 7, “Fuses, Batteries, and Regulators”, describes all fuses on the board.
Chapter 8, “Displays”, describes all displays on the board.

Chapter 9, “Jumpers”, describes all jumpers on the board, and includes the factory settings for the
jumpers.

Chapter 10, “Connectors”, describes the location, physical description, and pin usage of all
connectors on the board.

Chapter 11, “FPGA Programming”, describes the source code and timing information for the
FPGAs on the board.

Chapter 12, “Bill of Materials”, provides the list of components for the board, and provides lists of
auxiliary components which might be used with the board.
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Related Publications
The following publications contain related information:

« PPC405EP Evaluation Board Schematic
« PowerPC Architecture
» PowerPC Microprocessor Family: The Programming Environments, MPRPPCFPE-01

» PowerPC Embedded Processor Solutions, SC09-3032; a CDROM which includes the RISCWatch
Debugger User’s Guide
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Chapter 1. Overview of the PPC405EP

The PPC405EP processor is designed specifically to address embedded applications and provides a
high-performance, low-power solution which is able to interface to a wide range of peripherals. With
on-chip power management features and intrinsically lower power dissipation requirements, this
controller is the right choice for embedded applications. This chip contains a high-performance RISC
processor core, on-chip memory, SDRAM controller, PCI bus interface, two Ethernet interfaces,
control for external ROM and peripherals, DMA with scatter-gather support, two serial ports, an |IC
interface, general purpose timers, and general purpose 1/O. A block diagram of the PPC405EP is
shown in Figure 1-1.

PowerPC 405 core operating at up to 266 MHz

4KB of on-chip memory (OCM)

PC-100 synchronous DRAM interface operating at up to 133MHz

— 32-bit interface for non-ECC applications

External peripheral bus

— Flash ROM/Boot ROM interface

— Direct support for 8-, or 16-bit SRAM or external peripherals.

DMA support for peripherals attached to the on-chip bus (OPB)

— Scatter-gather chaining supported

PCI Revision 2.2 compitible interface (32 bits, up to 66 MHz)

— PCI bus interface is configured to operate asynchronously to the processor bus
— Internal PCI bus arbiter which may be disabled for use with an external arbiter
Two Ethernet 10/100Mbps (full-duplex) ports

Programmable interrupt controller supports seven external and 23 internal edge triggered or level-
sensitive interrupts

Programmable timers

Two serial ports (16750 compatible UART)

One IIC interface

General purpose 1/Os available

General purpose timers available

Supports JTAG for board level testing

Supports PowerPC processor boot from PCI memory

Overview of the PPC405EP 1-1
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PPC405EP and External PCI Arbiters

Figure 1-1. PPC405EP Block Diagram

The PPC405EP chip contains an internal PCI arbiter, as well as support for an external arbiter. This
board design provides an external arbiter to allow experimentation with that mode of operation. The
external arbiter has the following features:

1-2

The arbiter requires no programming support.

The arbiter uses rotating priority, with all masters on the same level.

With no requests present, the bus will park at the last-used master.

The arbiter detects but does not report “broken masters” (Req and Gnt asserted, but Frame is not

asserted within 16 clocks). The arbiter is not blocked by broken masters.

All re-arbitration occurs while Frame is deasserted.

PPC405EP Evaluation Board Manual



The board is equipped with FET switches to multiplex the internal and external arbiter lines. The FET
switches for arbiter selection are intended solely to enable a user of the evaluation board to
experiment with either arbiter mode. A typical board design would be hard-wired for one mode or the
other, and the FET switches would not be present.

Note: If PCI mastering devices are plugged into all four PCI slots, use of the external abiter is
required. The internal PCI arbiter in the PPC405EP supports only three external PCl mastering
devices. Slot 3 (J35) is available only for a PCI slave device when using the internal arbiter.

Overview of the PPC405EP 1-3
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Chapter 2. Board Design

The PPC405EP processor is a variation of the PPC405GP processor.

Figure 2-1 illustrates the architecture of the PPC405EP evaluation board. Subsequent paragraphs
discuss aspects of the diagram in more detail.

Note: All of the information in the following sections, unless otherwise noted, applies to the
PPC405EP processor. To see corresponding specifications for the PPC405GP processor
please refer to the PPC405GP Reference Board Manual.

2 Ethernet
PHYs
100BaseT
PPC405Elvis| . PCl interrupts
Processor PCI arbiter /P /P /P /P
2 UARTS
1nc PCI Bus
SDRAM External
PCI
Arbiter
Interrupts _|
Flash/ RTC/
SRAM NVRAM
| |

Peripheral Bus
Figure 2-1. PPC405EP Evaluation Board Architecture
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2.1 Processor

The PPCA405EP evaluation board allows evaluation of designs using the PPC405EP processor. This
chip utilizes an IBM PPC 405 32-bit, RISC processor core.

2.2 PPCA405EP Internal Clocking

PPCA405EP is highly configurable, and supports a wide range of clock ratios on its internal and
external buses.

The following diagram indicates the major buses which exist in the PPC405EP chip. A single PLL is
used as the source for the CPU clock. All generated clocks are integer ratios of this CPU clock. The
clock architecture within the PPC405EP chip is illustrated in Figure 2-2.

Clock Generation/Dividers

CPU
PLL »
SDRAM
—>
EWD PLLOUTA . . PLB
DIV » 14 rep» 14
A
REFCLK v
> C
o FWD PLLOUTB . OPB
gIV o» 14 >
EXT_BUS
FBK » 25
DIV
SYNC_PCI
o» 14 - »
(internal)
MAL
Ly +14
UARTO0/1
» 131 >
X2

Figure 2-2. Clock Architecture of PPC405EP Chip

2.2.1 Strapping Options

The PPC405EP processor configures itself at reset based on strapping options. On the PPC405EP
evaluation board, these options can be selected using board switch S4. See Figure 6-1 on page 6-2
for the location of the switch on the board.

The strapping options for the PPC405EP are shown in Table 2-1. Table 2-1 shows the switch settings
for each option and the corresponding bits in the internal chip register (CPC0O_BOOT) that are
affected by the switch settings.
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Table 2-1. PPC405EP Strapping Options

Switch
(position)

CPCO0_BOOT Bits (Name)

Option

Comments

S4(1)

30 (SEPROMPresent)

Enable/Disable Configuration SEPROM
0 Disable (factory setting)
1 Enable

0 =closed = on

S4(2:3)

28:29 (ebcBootWidth)

If S4(1) = 0 this is the Boot ROM width:
00 8 bits (factory setting)

01 16 bits

10 Reserved

11 Reserved

0 =closed = on

25:26 (SEPROM BaseAddress)

If S4(1) = 1, these bits define the offset
from the SEPROM base address (0xA0)
on the IIC interface where the
configuration record starts.

00 0x00

01 0x40

10 0x80

11 0xCO

0 =closed = on

Board Design
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2.3 Board Clocking

The clock architecture of the PPC405EP evaluation board is illustrated in Figure 2-3. Note that the
clock generator is reset only at board power-on, not by any other reset source.

Mux in
FPGA
0 Mux via PCI
Clk Buf FET sw slots
1
PCI
PCI Ext Async 4
Async 4
el Int —» PCI_CIk
Asyn2 (to PPC405EP
PCI_CIk) Ext PCI
arbiter
C9531AT
Clk Gen
33MHz Osc I
| 133/66/100/133MHz
PPC405EP MPC961 Mux via SDRAM
Clk Buf 0 ohm DIMM
Test Clk
Sys_CIK Clk_Out
66/100/133MHz 4 4

PCI_Clk ————»|
(from PCI buffer)

Figure 2-3. Clock Architecture of PPC405EP Board

See “PCI Bus” on page 2-8 for more information relating to Sys_Clk and PCI_CIlk. The PCI_CIk input
to the PPC405EP is selectable using the indicated jumpers and switch shown in Table 2-2.
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Table 2-2. Sys Clk and PCI_CIk Selection

MASTER_SEL_1 | MASTER_SEL_0 PCI_FREQ_SEL Sys_ClIk PCI_Clk
(J22) (J24) (S4 Pos 4) (MHz) (MHz)
0 0 X 33.33 33.33
0 1 0 66.66 33.33
0 1 1 66.66 66.66
1 0 0 100 25
1 0 1 100 50
1 1 0 133.33 33.33
1 1 1 133.33 66.66
Note: 0 = jumper installed or switch closed
1 = jumper open or switch open
X = don't care

2.4 SDRAM Design

The PPC405EP chip supports 32-bit non-error correcting operation.

2.4.1 Supported Memory

On this board, SDRAM is provided by one 168-pin DIMM populated with 64-bit memory. DIMMs allow
64-bit memory to be configured as blocks of 32-bit memory, and that usage is applied to this board.
The ECC bits on the 72-bit DIMMs are not used by this board.

The PPC405EP chip supports non-registered, non-buffered SDRAM at the processor local bus speed
(up to 133 MHz). To achieve this bus speed and a CAS latency of 3 or less, it is required to use -75 or
faster SDRAM. This corresponds to the normal PC-133 chip requirement for all SDRAM controllers.
Non-buffered SDRAM DIMMs have four clock inputs, each of which may have multiple loads. Each
clock input is separately driven.

The board supports the following 64-bit memory sizes:
« 2M x 64, 16 MB

« 4M x 64, 32MB

« 8M x 64, 64MB

 16M x 64, 128MB

e 32M x 64, 256 MB

Note: Due to market conditions and availability, the SDRAM module shipped with the evaluation
board may vary in size and type.

The structure of SDRAM DIMMs is analogous to DRAM SIMMs. There exist single-sided versions
which are addressed by two chip selects (in 32-bit mode). See Figure 2-4 on page 2-4 for reference.
See Section 2.4.2 on page 2-6 for detailed 32-bit wiring.
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SDRAM uses IIC compatible Serial Presence Detect EEPROM. One PPC405EP IIC port is applied to
that function. See “SDRAM Banks 0-1" on page 4-1 for more detail.

SO#

DQMBO———m T DQMB4——

DQM Cs# DQM Cs#
DQO-w-DQO DQ32-w-DQO
DQ1-w4DQ1 U0 DQ33-41DQ1 U5
DQ2-w~DQ2 DQ34-w~DQ2
DQ3-wDQ3 DQ35-w+DQ3

. ~ DQ4-w-{DQ4 DQ36-w{DQ4
See '_I'e_ible 2-3 on page 2-7 OS] D5 0037w DOs
for wiring. DQ6-v- DQ6 DQ38-w-DQ6
DQ7-w-DQ7 DQ39-w-DQ7

DOMBI—— | DQMB5S——— [

DQM CS# DQM CS#
DQ8-w-DQO DQ40-w-DQO
DQ9-DQ1 U1 DQ41-wHDQ1 U6

DQ10-DQ2 DQ42-+1DQ2
DQ11-4+4DQ3 DQ43-w+DQ3
DQ12-w{DQ4 DQ44-w- DQ4
DQ13-v+DQ5 DQ45-DQ5
DQ14-w{DQ6 DQ46-w- DQ6
DQ15-w~HDQ7 DQ47-w-DQ7
[ I
DQM CsS#
CBO-w-DQO
CB1-wDQ1 U2
CB2-v-{DQ2
CB3-w-{DQ3
CB4-w-DQ4
CB5-w1DQ5
CB6-w-DQ6
CB7-w1DQ7
S2#
DQMB2——— DQMB6———

DQM CS# DQM CS#
DQ16-DQO DQ48-w-DQO
DQ17-w4DQ1 U3 DQ49-41DQ1 U7
DQ18-w- DQ2 DQ50-w-DQ2
DQ19-w{DQ3 DQ51-w-DQ3
DQ20-v+DQ4 DQ52-w-DQ4
DQ21-DQ5 DQ53-wDQ5
DQ22-w-DQ6 DQ54-w-DQ6
DQ23-wADQ7 DQ55-w+DQ7

DQMB3I——— | DQMBT——__|

DQM CS# DQM CS#
DQ24-vDQO DQ56--DQO
DQ25-w-{DQ1 U4 DQ57-w+DQ1 U8
DQ26-wDQ2 DQ58-w-DQ2
DQ27-w+ DQ3 DQ59-w-DQ3
DQ28-w- DQ4 DQ60-v- DQ4
DQ29-w{ DQ5 DQ61-w-DQ5
DQ30--DQ6 DQ62-w-DQ6
DQ31-w~HDQ7 DQ63-DQ7

Figure 2-4. Single-sided DIMMs

2.4.2 DIMM Wiring Details

DIMMs with 168-pins were primarily designed for 64- or 72-bit systems. Because the DIMMs present
a chip select for every 32-bit block, they may also be used in 32-bit mode. However, the DIMM pin
naming, designed for 64-bit usage, makes 32-bit wiring somewhat confusing. On this board, the
DIMM is connected to the PPC405EP according to Table 2-3.
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Table 2-3. 32/40-bit Wiring of 64/72-bit DIMM

DIMM Pins PPC405EP Pins Comments
SO_N BANK_SEL O N Chip selects for DIMM front side.
S2 N BANK_SEL 2 N
DQMBO0O and DQMB2 DOQM_0 All four PPC405EP DQM pins are used
DQMB1 and DQMB3 DQM_1 regardless of ECC mode.
DQMB4 and DQMB6 DQM_2
DQMB5 and DQMB7 DOQM_3
DQO and DQ16 DATAO Byte lane O
DQ1 and DQ17 DATAL
DQ2 and DQ18 DATA2
DQ3 and DQ19 DATA3
DQ4 and DQ20 DATA4
DQ5 and DQ21 DATAS
DQ6 and DQ22 DATA6
DQ7 and DQ23 DATA7
DQ8 and DQ24 DATA8 Byte lane 1
DQ9 and DQ25 DATA9
DQ10 and DQ26 DATA10
DQ11 and DQ27 DATA1l
DQ12 and DQ28 DATA12
DQ13 and DQ29 DATA13
DQ14 and DQ30 DATA14
DQ15 and DQ31 DATA15
DQ32 and DQ48 DATA16 Byte lane 2
DQ33 and DQ49 DATAL7
DQ34 and DQ50 DATA18
DQ35 and DQ51 DATA19
DQ36 and DQ52 DATA20
DQ37 and DQ53 DATA21
DQ38 and DQ54 DATA22
DQ39 and DQ55 DATA23
DQ40 and DQ56 DATA24 Byte lane 3
DQ41 and DQ57 DATA25
DQ42 and DQ58 DATA26
DQ43 and DQ59 DATA27
DQ44 and DQ60 DATA28
DQ46 and DQ61 DATA29
DQ46 and DQ62 DATA30
DQA47 and DQ63 DATA31
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2.5 PCIBus

The PPC405EP chip supports an asynchronous 3.3V PCI bus at either 33.33MHz or 66.66 MHz, or a
5V PCI bus at 33.33MHz. The board is provided with a non-standard PCI connector footprint to allow
any of these modes to be used. See “PCl Connectors” on page 10-24 for more detalils.

PCI at 66.66 MHz is available only in PCI slot 0 (J42).

The PPC405EP PCI frequency range can be altered only at reset. It is set based upon the capability
of the installed card.

A separate PCI_CIk input is also provided to PPC405EP. PCI bus frequencies up to 66.66 MHz are
supported.

On this board, PCI_CIk input is selectable. See Table 2-2, “Sys_Clk and PCI_CIk Selection,” on
page 2-5.

Normally, the PCI interface defaults to 66.66 MHz if there are no PCI cards installed. Since the
maximum PCI bus speed is 33.33MHz in a 5V PCI system, a switch is provided that can be used to
force the PCI interface to run at 33.33MHz. This feature is useful for testing purposes. It also saves
the user from having to modify the PCI divider switch settings when a PCI card is not installed.

2.5.1 Adapter-Mode Verification

The PPC405EP chip may be employed as either a PCI host or as a PCI adapter. This board
demonstrates the host mode. The external PCI_CIk input allows testing of the chip in asynchronous
mode with a truly asynchronous clock.

2.5.2 Booting the PPC405EP from PCI

A strapping option allows the PPC405EP to boot from the PCI bus instead of booting from Flash. The
intent of this option is to allow many adapter cards without Flash to be hosted by a PCI system which
contains the boot images for the adapter cards. The host system would hold each adapter card reset
until the host was prepared to supply the boot images. This procedure eliminates the expense of the
Flash and simplifies the problem of upgrading Flash images over time, as adapter software evolves.

2.6  Ethernet Design

The board provides two 100Base-T Ethernet ports, with auto negotiation to 10Base-T when
connected to networks not capable of 100Mbps operation.

Ethernet support through the Media Access Control (MAC) layer is provided in the PPC405EP chip.

The Physical Layer Device (PHY) and the Physical Medium Dependent sublayer and interface (PMD)
are provided on the board. The connections between the MAC and the PHY conform to the Medium

Independent Interface (MIl) specification.

The PHY and PMD sublayer are provided by a National Semiconductor DP83843. There are two
PHYs, PHYO and PHY1, provided. PHYO is connected with address PHYAD=0b00001, and PHY1 is
connected with address PHYAD=0b00010. There are jumpers provided for both PHYs to allow
address changes to avoid PHY address conflicts or to disable the PHY (see “PHY Address Selection”
on page 9-4). Address strapping takes effect at reset of the PHY chip.
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The supported media is Category 5 Unshielded Twisted Pair cable (UTP), accessed by means of
RJ-45 connectors on the board. For details on the connector usage, see Section “Ethernet TWP
Connectors” on page 10-4.

2.7 Flash Memory

Flash memory can be present in two ways. Flash memory is provided on the board. Additional Flash
memory can be provided by means of an expansion card installed in the Expansion Interface
connector.

2.7.1 Flash on the PPC405EP Board

Eight-bit Flash memory is used on the PPC405EP board. No benchmarking impact is expected from
the use of a narrow rather than a wide Flash array. For performance work, the user should be
prepared to replace the initial firmware support provided in the Flash with optimized routines residing
in DRAM.

A socketed 0.5 MB Flash is installed at the top of the address space. Immediately below that Flash in
the address space is 0.5 MB of SRAM. Position 8 on switch S4 allows the exchange of the two

0.5 MB blocks in the address space. The intent of this SRAM is to aid in the debug of ROM boot code,
not for speed enhancement. Flash contents can be copied to SRAM, then SRAM can be placed at the
top of the address space. ROM code can then be debugged from SRAM, allowing the placement of
unlimited software breakpoints.

Both memory devices are accessed by peripheral bank 0, chip select P_CSO0. Position 7 on switch S4
allows the chip select to be withheld from both these memories, so that a boot device may be placed
on the Expansion interface without conflict.

2.7.2 Flash on an Expansion Card

To allow PPC405EP to boot from an Expansion card connected to the Expansion interface, an
Expansion card Flash can be accessed by peripheral bank 0, chip select P_CSO0. Position 7 on switch
S4 also allows the Flash to be accessed by a spare peripheral chip select present on the Expansion
interface. In this mode, PPC405EP boots from the Flash on the main board, and the Expansion card
Flash may be placed elsewhere in the address space by appropriate PPC405EP bank register
programming.

The purpose of supporting a Flash Expansion card is to support activities such as Windows CE
certification which mandate large Flash, without impacting customers who have no need for such
large amounts.

2.8 Real-Time Clock/NVRAM

The Real-Time Clock (RTC) used on the PPC405EP board is the Dallas Semiconductor DS1743P
(5V part). The clock is Y2K compliant. The chip contains a directly-accessed 8 KB non-volatile RAM.
The required crystal and lithium battery are contained in a Dallas Semiconductor DS9034PCX
PowerCap which snaps over the clock module.
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2.9 |IC Port

The PPC405EP chip provides one IIC port. This port is used for SDRAM Serial Presence Detect. The
port is also terminated on the Expansion connector for connection to customer IIC devices.

2.10 Serial Ports

Two serial ports, software compatible with 16750, are included in the PPC405EP chip.

UART 0 provides a full set of modem control lines. Some of these lines are multiplexed with GP1O
signals.

UART 1 provides only Tx and RXx.

The UART clock is generated in the PPC405EP chip. There is no provision for the use of an external
UART clock.

2.11 Expansion Interface Support

A connector is provided to facilitate the attachment of customer prototyping logic. All lines of the
External Peripheral interface are presented (only those chip selects which are not used elsewhere on
the board are presented). All unused interrupt lines are presented. All signals presented on the
Expansion connector are also presented on Mictor logic analyzer connectors.

The Expansion Interface connector is located and Expansion Interface daughter cards are sized such
that the system chassis may be closed while the daughter cards are installed.

2.12 Logic Analyzer Connections

The peripheral bus is equipped with Mictor logic analyzer connectors. See “Logic Analyzer
Connectors” on page 10-13 for details.

HP Logic analyzer connection to the SDRAM bus is accomplished using a FuturePlus SDRAM DIMM
Bus Probe/Extender Card, vendor part number FS2320. The customer may purchase this probe from
the manufacturer. Probe hardware does not ship with the board.

HP Logic analyzer connection to the PCI bus is accomplished using a FuturePlus PCI Local Bus
Passive Analysis Probe, vendor part number FS2005. The customer may purchase this probe from
the manufacturer. Probe hardware does not ship with the board.

2.13 Duplicated Controls

The board is equipped with connectors which allow the use of power and reset push button switches
and of a power-good LED on a chassis (remote from the board). The board is also equipped with
power and reset push buttons and with a power-good LED on the board, so that the remote
connections are not required when the chassis is not in use.
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2.14 Form Factor and Case

The PPC405EP board is designed to the ATX form factor. This choice allows use in a case and with
power supplies that are currently widely available, and which are expected to remain available for
several years. The ATX form factor was introduced as a modification of the Baby AT form factor, to
provide improved user access to the motherboard and to reduce manufacturing costs. At this time,
the use of the ATX form factor in the market is increasing, and it is expected to become the dominant
form factor within the next year. Figure 2-5 illustrates the general layout within an ATX chassis.

Power
Supply

PCI Connectors Location

Power
Connector

Board Location

3.5Inch
Bay L

Figure 2-5. Locations Within ATX Chassis

The ATX form factor allows for 7 expansion slots, ISA and PCI in any combination. For the
PPC405EP board, there are four PCI slots and no ISA slots.
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Board dimensions and mounting hole locations comply with Figure 2-6.
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Figure 2-6. Board Dimensions and Hole Locations
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To insure that the populated board fits in any standard ATX chassis and to insure that no interference
occurs with full-length PCI adapter cards, components on the board must comply with height
restrictions. Those restrictions are specified in Figure 2-7.
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Figure 2-7. Component Height Restrictions
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The ATX form factor defines a back panel area for motherboard I/O connectors. The PPC405EP
board will mount two serial port connectors, a keyboard connector, a mouse connector, an Ethernet
connector, and IR port optics in that area. (A reset push button will be present on the chassis front
panel, not in the back panel connector area.) /0O Connector placement must comply with Figure 2-8.

T Datum 0,
1.470 Max 1/0 Connector Area iO.GZ Thickness Board

[ 5.326 Min ——— P
11.316 Max

A

»
»

f Datum 0,0

|

! Representative
| 1/0 Connector
|

Board

(0.400)|¢—p|

&
«

P 0.445 £ 0.008

Figure 2-8. 1/O Connector Placement

2.15 Power Supply

The ATX specification also covers the case and the power supply, so that a matched system is
assured. The ATX supply is intended to provide a source of processor cooling air, to eliminate the
need for auxiliary fans. The board-mounted power connector is a Molex 39-29-9202 or equivalent.
The connector pinout is described in “Power Connector” on page 10-23.

2.16 PPC405EP Processor Power

The PPC405EP chip requires two voltages, +1.8V and +3.3V. In this board design, both voltages are
derived from the standard +5V input. There are separate adjustable voltage regulators for each
voltage. Individual adjustable regulators are provided to facilitate experimentation with speed sorts
which might have optimal supply voltages other than the nominal values. The +3.3V adjustment is
located at RV1. The +1.8V adjustment is located at RV2. A jumper at J30 must be installed for the
adjustments to be functional. Current measurement test points are provided for both voltages. Zero-
ohm resistors must be removed from the board to use these measurement points.
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Chapter 3. Memory Map

Table 3-1 summarizes address space usage relating to the control registers on the board.

Table 3-1. PPC405EP Address Space Usage

Start End
Function Address Address Size
NVRAM/RTC Registers 0xF0000000 OXFOOO1FFF 8KB
(See Table 3-2 on page 3-1)
FPGA_REG 0 0xF0300000 0xF0300000 1B
(See Table 3-3 on page 3-2
and Table 3-4 on page 3-3)
FPGA_REG_1 0xF0300001 0xF0300001 1B
(See Table 3-3 on page 3-2
and Table 3-5 on page 3-4)
ROM OxFFF00000 OxFFFFFFFF 1MB
Socketed Flash OxFFF8_0000 OXFFFFFFFF 512KB (socketed
Flash and SRAM can
be exchanged in the
address space by a
switch)
SRAM OxFFF00000 OXFFF7FFFF 512KB (socketed
Flash and SRAM can
be exchanged in the
address space by a
switch)
3.1 Registers Indirectly Accessed Via Memory
Table 3-2. NVRAM/RTC Registers
Register Address R/W Description
NVRAM 0xFO000000—0xFO001FF7 R/W Non-volatile memory
RTC_CONTROL 0xFO001FF8 R/W RTC Century Register
RTC_SECONDS O0xFO001FF9 R/W RTC Seconds Register
RTC_MINUTES O0xFOOO01FFA R/W RTC Minutes Register
RTC_HOUR OxFOOO1FFB R/W RTC Hour Register
RTC_DAY OXFOO01FFC RIW RTC Day Register

Memory Map
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Table 3-2. NVRAM/RTC Registers (cont.)

Register Address R/W Description
RTC_DATE O0xFO001FFD R/W RTC Date Register
RTC_MONTH O0xFOOO1FFE R/W RTC Month Register
RTC_YEAR OxFOO01FFF R/W RTC Year Register

Table 3-3. FPGA Registers

Register Address R/W Description

FPGA_REG_O 0xF0300000 R Interrupt status.
(See Table 3-4 on page 3.)

FPGA REG_1 0xF0300001 R/W Interrupt enable.
(See Table 3-5 on page 4.)
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Table 3-4. FPGA_REG_0

Bit Name Description
0 (msb) | F_RANGE 1 =50-100MHz
0 = 100-200MHz (default)
1 Spare
2 1 = Disable external interface
0 = Enable external interface
3 Spare
4 Spare
5 LEDO Indicator: 1 = on, 0 = off
6 LED1 Indicator: 1 = on, 0 = off
7 (Isb) LED?2 Indicator: 1 = on, 0 = off

Memory Map
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Table 3-5. FPGA_REG_1

Bit

Name

Description (0 = closed, 1 = open)

0 (msb)

SPREAD_SPECTRUM_SEL

Spread spectrum clocking
0 = Enable
1 = Disable

PCI Clock Select
0 = On board
1 = External

N

MASTER_CLK_SEL1
MASTER_CLK_SELO

Master clock select
SEL1 SELO
0 0 33MHz
66 MHz
100MHz

133MHz

0 1
1 0
1 1

PCI arbiter select
0 = FPGA external
1 = PPC405EP internal

PCI frequency select
0 = Force PCI 33.33MHz
1 = Allow PCI 66.66 MHz

On-board Flash
0 =Enabled)
1 =Disabled

7 (Isb)

Flash/SRAM address select
0 =High address
1 =Low address

3-4
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Chapter 4. Programming the PPC405EP Memory Controller

This chapter provides guidance on programming the PPC405EP memory controller to work with the
board design.

4.1 SDRAM Banks 0-1

In general, the controller settings for SDRAM are determined after reading the characteristics of the
installed DIMM by reading the Serial Presence Detect EEPROM on the DIMM using the IIC interface.
The following DIMM is the part which will ship with the product. Market conditions may necessitate the
need to ship a compatible DIMM replacement in the future.

» Generic 168 pin, PC-100 compatible SDRAM DIMM (16M x 64, 128 MB)

The Serial Presence Detect EEPROM used on the above DIMMs is the Microchip 24LCS52 or a
similar IIC EEPROM device. The IIC addresses used to access the EEPROM are as follows:

Table 4-1. Serial Presence Detect EEPROM Addresses

Description Write Read
Normal read and write operations OxAA 0xAB
Software write protect register 0x60 not defined

The sequence of IIC transactions required to read the first 128 bytes from the SPD EEPROM is
presented in Table 4-2.

Table 4-2. IIC Procedure to Read SPD Information
Step Action
1 Issue IIC START.
2 Issue 1IC address of 0xAO.
3 Write the EEPROM starting address of 0.
4 Issue IIC START.
5 Issue IIC address of OxALl.
6-132 Read 127 bytes from EEPROM with 11IC ACK.
133 Read 1 byte from EEPROM without 11C ACK.
134 Issue IIC STOP.

The 128 bytes returned from the Serial Presence Detect EEPROM for the Micron (16M x 64) part are
covered by Table 4-4. Note in particular Byte 5 in the table. This indicates whether the DIMM is
single-sided (requiring only PPC405EP SDRAM banks 0 and 2) or double-sided (requiring all
PPC405EP SDRAM banks 0 through 3). The shipping memory is single-sided, so that SDRAM
banks 1 and 3 will be disabled when that DIMM is used. Byte 31 of Table 4-4 on page 4-3 indicates
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the number of bytes per side, where byte 31 = 0x10 for 64 MB per side and byte 31 = 0x20 for 128 MB
per side.

4.1.1 SDRAM Addressing Modes

There is potential for confusion in Byte 17 of Table 4-4 on page 4-3. Individual SDRAM chips contain
“banks” that are used to improve throughput. There are typically either 2 or 4 of these banks; the
number is indicated by Byte 17. This number is used to set the SDRAM mode in the PPC405EP
SDRAMO_BXCR registers. This number does not indicate the number of PPC405EP memory banks
which must be configured for this SDRAM.

The SDRAM mode must be set for each SDRAM bank in PPC405EP register fields
SDRAMO_BxCR[AM]. The mode is obtained from the SPD output by finding the number or Rows
(byte 3), the number of Columns (byte 4), and the number of SDRAM Internal Banks (byte 17), and
then referring to Table 4-3.

Table 4-3. Mode Definitions for Register DAM

SDRAM Configuration from SPD EEPROM
— Rows x Columns (Internal Banks) —
Mode SPD byte 3 x byte 4 (byte 17)

1 11x9 (2)
11x 10 (2)

2 12 x 9 (4)
12 x 10 (4)

3 13 x 9 (4)
13 x 10 (4)
13 x 11 (4)

4 12 x8(2)
12 x 8 (4)

5 11 x 8 (2)
11 x 8 (4)

6 13x8(2)
13x 8 (4)

7 13x9 (2)
13 x 10 (2)
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Table 4-4. Serial Presence-Detect Matrix

Byte Description Entry (Version) Symbol Hex
0 NUMBER OF BYTES USED BY MICRON 128 80
1 TOTAL NUMBER OF SPD MEMORY BYTES 256 08
2 MEMORY TYPE SDRAM 04
3 NUMBER OF ROW ADDRESSES 12 ocC
4 NUMBER OF COLUMN ADDRESSES 10 0A
5 NUMBER OF BANKS lor2 02
6 MODULE DATA WIDTH 64 40
7 MODULE DATA WIDTH (continued) 0 00
8 MODULE VOLTAGE INTERFACE LEVELS LVTTL 01
9 SDRAM CYCLE TIME 7 (-13E) tCK 70
(CAS LATENCY = 3) 7.5 (-133) 75
8 (-10E) 80
10 SDRAM ACCESS FROM CLOCK 5.4 (-13E/-133) tAC 54
(CAS LATENCY = 3) 6 (-10E) 60
11 MODULE CONFIGURATION TYPE NONPARITY 00
12 REFRESH RATE/TYPE 15.6pus/SELF 80
13 SDRAM WIDTH (PRIMARY SDRAM) 8 08
14 ERROR-CHECKING SDRAM DATA WIDTH NONE 00
15 MINIMUM CLOCK DELAY FROM BACK-TO- 1 tCCD 01
BACK RANDOM COLUMN ADDRESSES
16 BURST LENGTHS SUPPORTED 1,2, 4,8, PAGE 8F
17 NUMBER OF BANKS ON SDRAM DEVICE 4 04
18 CAS LATENCIES SUPPORTED 2,3 06
19 CS# LATENCY 0 01
20 WE# LATENCY 0 01
21 SDRAM MODULE ATTRIBUTES NONBUFFERED 00
22 SDRAM DEVICE ATTRIBUTES: GENERAL OE OE
23 SDRAM CYCLE TIME 7.5 (-13E) tCK 75
(CAS LATENCY =2) 10 (-133/-10E) A0
24 SDRAM ACCESS FROM CLK 54 (-13E) tAC 54
(CAS LATENCY =2) 6 (-133/-10E) 60
25 SDRAM CYCLE TIME tCK 00

(CAS LATENCY = 1)

Programming the PPC405EP Memory Controller
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Table 4-4. Serial Presence-Detect Matrix (cont.)

Byte Description Entry (Version) Symbol Hex
26 SDRAM ACCESS FROM CLK tAC 00
(CAS LATENCY =1)
27 MINIMUM ROW PRECHARGE TIME 15 (-13E) tRP OF
20 (-133/-10E) 14
28 MINIMUM ROW ACTIVE TO ROW ACTIVE 14 (-13E) tRRD OE
15 (-133) OF
20 (-10E) 14
29 MINIMUM RAS# TO CAS# DELAY 15 (-13E) tRCD OF
20 (-133/-10E) 14
30 MINIMUM RAS# PULSE WIDTH 45 (-13E) tRAS 2D
44 (-133) 2C
50 (-10E) 32
31 MODULE BANK DENSITY 128MB 20
32 COMMAND AND ADDRESS SETUP TIME 1.5 (-13E/-133) tAS, tCMS 15
2 (-10E) 20
33 COMMAND AND ADDRESS HOLD TIME 0.8 (-13E/-133) tAH, tCMH 08
1 (-10E) 10
34 DATA SIGNAL INPUT SETUP TIME 1.5 (-13E/-133) tDS 15
2 (-10E) 20
35 DATA SIGNAL INPUT HOLD TIME 0.8 (-13E/-133) tDH 08
1 (-10E) 10
36-61 RESERVED 00
62 SPD REVISION REV. 1.2 12
63 CHECKSUM FOR BYTES 0-62 -13E 68/69
-133 AE/AF
-10E F6/F7
64 MANUFACTURER’S JEDEC ID CODE MICRON 2C
65-71 MANUFACTURER’S JEDEC ID CODE FF
(CONT.)
72 MANUFACTURING LOCATION 01
02
03
04
05
06
73-90 | MODULE PART NUMBER (ASCII) XX
91 PCB IDENTIFICATION CODE 01
02
03
04
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Table 4-4. Serial Presence-Detect Matrix (cont.)

Byte Description Entry (Version) Symbol Hex
92 IDENTIFICATION CODE (CONT.) 0 00
93 YEAR OF MANUFACTURE IN BCD XX
94 WEEK OF MANUFACTURE IN BCD XX
95-98 | MODULE SERIAL NUMBER XX
99-125 | MANUFACTURER-SPECIFIC DATA (RSVD)
126 SYSTEM FREQUENCY 100 MHz (-13E/-133/ 64
-10E)
127 SDRAM COMPONENT AND CLOCK DETAIL AF/FF

Programming the PPC405EP Memory Controller
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4.1.2 SDRAM Controller Initialization

Initialize the SDRAM controller as follows:

4-6

Program SDRAM timings in register SDRAMO_TR as shown in Table 4-5 on page 4-7 (the table
assumes the shipping DIMM, generic PC133 128M single-sided).

Program SDRAM bank 0 using register SDRAMO_BOCR as shown in Table 4-6 on page 4-8. The
table is shown for the shipping DIMM. For other parts, bank size is half of SPD

byte 5 [0decoded value of byte 31, where byte 31 = 0x10 for 64 MB per side and 0x20 for 128 MB
per side.

If DIMM is single-sided, program register SDRAMO_B2CR like SDRAMO_BOCR, but with the
proper base address (for general DIMMs, base address from SDRAMO_BOCR plus bank size
determines SDRAMO_B2CR base address). Program SDRAMO_B1CR[BE] = 0 and
SDRAMO_B3CRI[BE] = 0 to disable those banks.

Program register SDRAMO_RTR (hi-order halfword including field 1) with Ox07F0 if SDRAM clock
frequency (PLB clock frequency) is 133MHz. Program with Ox05FO0 if the frequency is 100 MHz.

Program the FPGA_BRDC SDRAM Frequency Range Select bit to Obl if the SDRAM clock
frequency is less than 100MHz.

Insure that at least 200us have elapsed since reset.
Enable SDRAM in register SDRAMO_CFG as shown in Table 4-7 on page 4-8.
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Table 4-5. Settings for Register SDRAMO_TR

Field

Value (bin)

Comment

CASL

01 (2 clks)
10 (3 clks)

CAS_ Latency
00=reserved
01=2 clocks
10=3 clocks
11=4 clocks

PTA

01 (100MHz)
10 (133MHz)

Precharge to Active (tRP)
00=reserved
01=2 clocks
10=3 clocks
11=4 clocks

CTP

10 (100MHz)
11 (133MHz)

Read/Write to Pre-charge (tRC-tRP-tRCD)
00=reserved
01=2 clocks
10=3 clocks
11=4 clocks

LDF

01

Command Leadoff
00=reserved
01=2 clocks
10=3 clocks
11=4 clocks

RFTA

011 (100MHz)
101 (133MHz)

Refresh to Activate (tRC)
000=4 clocks
001=5 clocks
010=6 clocks
011=7 clocks
100=8 clocks
101=9 clocks
110=10 clocks
111=reserved

RCD

01 (100MHz)
01 (133MHz)

Activate to Read/Write Command (tRCD)
00=reserved
01=2 clocks
10=3 clocks
11=4 clocks

Programming the PPC405EP Memory Controller
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Table 4-6. Settings for Register SDRAMO_BOCR

Field Value (bin) Comment
BA 0000 0000 00 | base address
Sz 100 (64MB) bank size
AM 001 (mode 2) | addressing mode.
See discussion in Section 4.1.1 on page 4-2.
BE 1 bank enabled
Table 4-7. Settings for Register SDRAMO_CFG
Field Value (bin) Comment
DCE 1 Setting DCE causes the hardware initialization sequence to be
sent to the SDRAM. The sequence is documented in Table 4-8 on
page 4-9.
SDRAM requires a hardware initialization sequence after reset.
SDRAM vendors specify a time (typically 100-200us) after
reset before the sequence may be performed. The DCE bit
must remain clear for at least that time. All other SDRAM con-
figuration registers may be setup during the wait.
SRE 0 self-refresh mode disabled
PME 0 power management disabled
DRW 00 32-bit SDRAM width
BRPF 01 burst read/prefetch granularity
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Table 4-8. SDRAM Hardware Initialization Sequence

Step Action

Issue Precharge command to all banks

Wait minimum defined by PTA

Perform 8 CBR refresh cycles (each separated by RFTA clock cycles)

Issue Mode Register Write Command

Perform 8 CBR refresh cycles (each separated by RFTA clock cycles)

Wait RFTA clock cycles

N | oo~ W[N] R

SDRAM available for access

4.2 Peripheral Bus Timings

Program register bit EBCR[ATC] = 1. This causes the peripheral address bus to hold its last used
value active when the bus is idle. This setting applies to all peripheral banks.

The following timings all assume that the peripheral bus frequency is 66 MHz. At lower bus
frequencies, these timings should still work, though with sub-optimum throughput.
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4.2.1 Peripheral Bank 0, Flash, and SRAM
Initialize Peripheral Bank 0, Flash, and SRAM as follows:

» Program timings in register EBCO_BOAP as shown in Table 4-9. Since Flash and SRAM are
sharing the same bank, all timings are the slowest required by either memory.

» Set the base address and enable the bank by programming register EBCO_BOCR as shown in
Table 4-10.

Table 4-9. Settings for Register EBCO_BOAP, Flash and SRAM

Field Value (bin) Comment
BME 0 (disable) Burst mode enable
TWT 0x08 Transfer wait
CSN 00 Chip select on
OEN 00 Output enable on
WBN 01 Write byte enable on
WBF 10 Write byte enable off
TH 000 Transfer hold
RE 0 (disabled) Ready enable
SOR 0 Sample on ready
BEM 0 (write) Byte enable mode
PEN 0 (disable) Parity enable

Table 4-10. Settings for Register EBCO_BOCR, Flash and SRAM

Field Value (bin) Comment
BAS OXFFF Base address

BS 000 (1MB) Bank size

BU 11 (R/W) Bus usage

BW 00 (8-hit) Bus width
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4.2.2 Peripheral Bank 1, NVRAM/RTC
Initialize Peripheral Bank 1 and NVRAM/RTC as follows:

» Program timings in register EBCO_B1AP as shown in Table 4-11.

» Set the base address and enable the bank by programming register EBCO_B1CR as shown in

Table 4-12.

Table 4-11. Settings for Register EBCO_B1AP, NVRAM/RTC

Field Value (bin) Comment
BME 0 (disable) Burst mode enable
TWT 0x08 Transfer wait
CSN 01 Chip select on
OEN 00 Output enable on
WBN 00 Write byte enable on
WBF 01 Write byte enable off
TH 000 Transfer hold
RE 0 (disabled) Ready enable
SOR 0 Sample on ready
BEM 0 (write) Byte enable mode
PEN 0 (disable) Parity enable

Table 4-12. Settings for Register EBCO_B1CR, NVRAM/RTC

Field Value (bin) Comment
BAS O0xFO0 Base address

BS 000 (AMB) Bank size

BU 11 (R/W) Bus usage

BW 00 (8-bit) Bus width

Programming the PPC405EP Memory Controller
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4.2.3 Peripheral Bank 4, FPGA Registers
Initialize Peripheral Bank 4 and the FPGA registers as follows:

» Program timings in register EBCO_B4AP as shown in Table 4-13.

» Set the base address and enable the bank by programming register EBCO_B4CR as shown in
Table 4-14.

Table 4-13. Settings for Register EBCO_B4AP, FPGA Registers

Field Value (bin) Comment
BME 0 (disable) Burst mode enable
TWT 0x03 Transfer wait
CSN 00 Chip select on
OEN 01 Output enable on
WBN 01 Write byte enable on
WBF 01 Write byte enable off
TH 000 Transfer hold
RE 0 (disabled) Ready enable
SOR 0 Sample on ready
BEM 0 (write) Byte enable mode
PEN 0 (disable) Parity enable

Table 4-14. Settings for Register EBCO_B4CR, FPGA Registers

Field Value (bin) Comment
BAS 0xFO3 Base address

BS 000 (AMB) Bank size

BU 11 (R/W) Bus usage

BW 00 (8-bit) Bus width
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4.2.4 Peripheral Banks 2-3, Spares

Initialize Peripheral Banks 2-3 and the Spares as follows:

» Disable the banks by programming registers EBCO_B2CR and EBC0O_B3CR as shown in

Table 4-15.

Table 4-15. Settings for Registers EBCO_B2CR-EBCO_B3CR, Spares

Field Value (bin) Comment
BAS 0x000 base address

BS 000 (1MB) bank size

BU 00 (disabled) | bus usage

BW 00 (8-hit) bus width

Programming the PPC405EP Memory Controller

4-13



4-14 PPC405EP Evaluation Board Manual



Chapter 5. Reset and Interrupts

Reset is generated at power-on, by the reset pushbutton, by system-reset from the PPC405EP
(usually in response to a command from the RICWatch debugger), or by undervoltage on either the
+5V or +3.3V supplies.

The are 7 external interrupt inputs to the PPC405EP. A critical interrupt pushbutton is routed through
the FPGA to IRQ1, which should be programmed as critical within the PPC405EP. IRQO is a spare.
IRQ3-IRQ6 are connected to PCI card slots. More detail about these interrupts is given in Table 5-1.

Table 5-1. Interrupts

PPC405EP PPC405EP
Signal UIC Bit Description
IRQO 25 Spare
IRQ1 26 Generated by the FPGA in response to Expansion Interface interrupts.
IRQ1 is active-high from FPGA to PPC405EP.
Expansion Interface is active-low, edge-triggered from board to FPGA.
IRQ2 27 Generated by the FPGA in response to the critical interrupt signal
SW_SMI_N from a board pushbutton.
IRQ2 is active-high from FPGA to PPC405EP.
SW_SMI_N is active-low, edge-triggered from board to FPGA.
IRQ3 28 Generated by any interrupt A-D from PCI slot 3.
IRQ3 is negative level sensitive.
IRQ4 29 Generated by any interrupt A-D from PCI slot 2.
IRQ4 is negative level sensitive.
IRQ5 30 Generated by any interrupt A-D from PCI slot 1.
IRQ5 is negative level sensitive.
IRQ6 31 Generated by any interrupt A-D from PCI slot 0.

IRQ6 is negative level sensitive.

Reset and Interrupts
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Chapter 6. Switches

The board contains power, reset, and SMI pushbutton switches. Additionally, the board contains an
octal bit switch for setting the configuration of the PPC405EP chip and certain board functions. Figure
6-1 shows the location of each switch.

Table 6-1. Switch List

Loc Function Page
S1 Power Pushbutton Switch 6-3
S2 Reset Pushbutton Switch 6-3
S3 SMI Pushbutton Switch 6-3

PPC405EP Strapping Switches 6-4
S Board Strapping Switches 6-4

Switches
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Figure 6-1. Switch Location Diagram
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6.1 Power Pushbutton Switch

The power pushbutton turns power on and off. A chassis mounted power switch can be connected in
parallel with the board mounted switch through the connector at J6.

Table 6-2. Power Pushbutton—S1

Signal Description (0 = switch on)
Generates PS_ON. Active low signal that turns on +3.3V, +5V, -5V, +12V, and -12V.
(POR state is high. Toggles when the switch is pressed.)

6.2 Reset Pushbutton Switch

The reset pushbutton initiates a general reset of the board and the processor. The reset occurs when
the switch is pressed. A chassis mounted reset switch can be connected in parallel with the board
mounted switch through the connector at J9.

Table 6-3. Reset Pushbutton—S2

Signal Description (0 = switch on)

Generates RESET_N Main board reset.

6.3 SMI Pushbutton Switch

The SMI switch initiates a system maintenance interrupt to the processor. The interrupt is level
sensitive and occurs when the switch is released.

Table 6-4. SMI Pushbutton—S3

Signal Description (0 = switch on)

SW_SMI_N System Maintenance Interrupt to processor
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6.4 PPCA405EP Strapping Switches

Positions 1-3 of the 8-position DIP switch at S4 are read by the PPC405EP at reset to determine the
chip’s configuration. A detailed description of the setting of these switches is found in “Strapping
Options” on page 2-2.

Off On

1

Jounoooo

2
3
4
5
6
7
8
2

Figure 6-2. Strapping Switch
Settings for positions 4—8 of S4 are described in “Board Strapping Switches” below.
6.5 Board Strapping Switches

Positions 4-8 of the 8-position DIP switch at S4 allows selection of various clock sources and
memory mappings. See “Strapping Options” on page 2-2 for the settings for positions 1-3.

Off On

=

Joonoooo

W ovoub~wN

Figure 6-3. Strapping Switch
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Table 6-5. Board Strapping Switches—S4

Switch
Position

Signal

Description (0 = switch on)

4

PCI_FREQ_SEL

PCI Frequency Select. See Table 2-2, “Sys_Clk and PCI_CIk
Selection,” on page 2-5

0 = Enable (factory setting)
1 = Disable

EXT_ARB_N

PCI Arbiter Select
0 = Internal arbiter (factory setting)
1 = External arbiter

PCl_CLK_SEL

PCI Clock Source Select
0 = External clock
1 = On-board clock (factory setting)

FLASH_ONBD_N

Boot Flash On-Board Switch

0 = P_CSO_N is delivered to on-board Flash and SRAM
(factory setting)

1=P_CSO0_N is blocked from on-board Flash and SRAM.

This signal is delivered to the Expansion Interface, so a boot
device may be located there.

FLASH/SRAM_SEL

FLASH/SRAM Mapping Switch
0 = Flash mapped to OxFFF8 0000 — OXFFFF FFFF (boot)
SRAM mapped to OxFFFO 0000 — OxXFFF7 FFFF
(factory setting)
1 = SRAM mapped to OxFFF8 0000 — OXFFFF FFFF (boot)
Flash mapped to OxFFFO 0000 — OxXFFF7 FFFF

For ease in debugging Flash code by using software
breakpoints, Flash may be copied to SRAM and the mapping
reversed to put the SRAM in the boot location.

Switches
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Chapter 7. Fuses, Batteries, and Regulators

The following sections contain detailed information on the fuses, batteries, and voltage regulator

adjustments provided on the board.

7.1 Fuses

The fuses on the board are described in Table 7-1 and shown in Figure 7-2.

Table 7-1. Fuses — Board Mounted

Location Size Description
F1 4A Socketed fuse for +3.3V
F2 1A Socketed fuse for -12V
F3 4A Socketed fuse for +5V
F4 1A Socketed fuse for -5V
F5 1A Socketed fuse for +12V
c23 7A Surface mount fuse for PCI +5V
C19 7A Surface mount fuse for PCI +3.3V

7.2 PowerCap Battery

Power for the NVRAM and RTC is provided by a PowerCap module that is installed on top of the
NVRAM/RTC module located at U17. The PowerCap module contains a lithium battery. To remove
the battery from the board, remove the PowerCap as shown in Figure 7-1. The removal procedure is

as follows:

1. Vertically insert the tip of a small screw driver into the slot at the edge of the PowerCap.

2. Slowly pull the screw driver handle back toward the opposite edge of the housing until the catch in
the slot slot releases, allowing that edge of the PowerCap to lift up and away from the module

base.

3. Continue lifting the PowerCap until the flange at the edge of the cap opposite from the slot
disengages, allowing the cap to be completely removed from the module.
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Figure 7-1. PowerCap Removal

7.3 Regulator Adjustments

Figure 7-2 shows the location of the +3.3V (RV1) and +1.8V (RV2) regulator adjustments and the
jumper that enables them.

Table 7-2. Regulator Adjustments

Location Voltage Description

RV1 +3.3V Regulator adjustment
Adjustment range is +3.45V to +3.08V

RV2 +1.8V Regulator adjustment
Adjustment range is +1.89V to +1.67V

J30 Both The jumper at this location must be installed for the regulator
adjustments to be functional.
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Figure 7-2. Fuse, Battery, and Regulator Location Diagram
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Chapter 8. Displays

The LED displays provided on the board are described in Table 8-1 and shown in Figure 8-1.

Table 8-1. Displays

Name Location Color Description
Power Good DS1 Green Lights when ATX power supply PWR_OK is asserted.
COoL DS2 Red Lights when PHY1 Ethernet collision activity is detected
(in half-duplex mode only).
100Mbps DS3 Green Lights when Ethernet PHY1 detects 100Mbps mode.
FDPOL DS4 Amber Lights to indicate PHY1 Full Duplex mode for Ethernet.
(The PHY may be reconfigured by software to change this
indicator to indicate 10Mbps link polarity inversion.)
FDPOL DS5 Amber Lights to indicate PHYO Full Duplex mode for Ethernet.
(The PHY may be reconfigured by software to change this
indicator to indicate 10Mbps link polarity inversion.)
100Mbps DS6 Green Lights when Ethernet PHYO detects 100Mbps mode.
COL DS7 Red Lights when PHYO Ethernet collision activity is detected
(in half-duplex mode only).
Machine Check DS8 Red Lights when the PPC405EP SYS_ERROR signal is
asserted.
LED1 DS9 Green Diagnostic LEDs
These LEDs are wired to bits in FPGA register REGO.
LEDO DS10 Green They give a visual indication of the state of the bit. The
LED? DS11 Green regigter bits can be set on or off as desired by the code
running on the board.
LEDO - bit 5 (FPGA_REG_05)
LED1 - bit 6 (FPGA_REG_06)
LED2 - bit 7 (FPGA_REG_07)
Ethernet PHY1 J13 Yellow— Dual LEDs, part of the RJ-45 PHY1 Ethernet connector
Status Tx/Rx Activity | assembly, indicating Tx/Rx Activity and Link Status.
Green—
Link Status
Ethernet PHYO J18 Yellow— Dual LEDs, part of the RJ-45 PHYO Ethernet connector
Status Tx/Rx Activity | assembly, indicating Tx/Rx Activity and Link Status.
Green—
Link Status
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Figure 8-1. Display Connector Location Diagram
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Chapter 9. Jumpers

The jumpers provided on the board are described in the following sections. The location and
orientation of all jumpers are shown in Figure 9-1and Figure 9-2.

Table 9-1. Jumper List

Location Description Page
Jiu Block Flash Writes 9-4
J14, J15, J25, J26 PHY Address Selection 9-4
J21 Clock Selection 9-5
J22, 324 System Clock Frequency 9-5
J30 Enable regulator adjustments 9-6
J4l PCI Target Mode Enable 9-6
R423, R424, R425, R426, PCI Socket Orientation 9-7

R435, R436, R438, R439,
R451, R452, R453, R454,
R464, R465, R466, R467

R275, R335, R352, R359, +3.3V Current Measurements 9-7
R365, R374, R494

R63, R67, R364, and R373 +1.8V Current Measurements 9-7

Jumpers
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Figure 9-1. Jumper Locations—Top View
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Figure 9-2. Jumper Locations—Bottom View
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9.1 Block Flash Writes

Installing the jumper at J11 blocks write operations to the Flash memory.

g
oo
1 2

Figure 9-3. Block Flash Writes Jumper

Table 9-2. Block Flash Writes—J11

J11 Description Factory Setting

1-2 Force PCI to run at 33.33MHz not installed

9.2 PHY Address Selection

The board contains two Ethernet PHYs—PHYO0 and PHY1. The 5-bit address of the on-board
Ethernet PHY is Ob000xx, where the two low order bits are set by jumpers PHYADD_ Px(1) (J25 and
J14) and PHYYADD_Px(0) (J26 and J15). If necessary, these jumpers may be changed to avoid PHY
address conflicts. A PHY address of 0b00000 will isolate the local PHY. This is a 1x3 Berg type
connector.

= 0O |0

(O]
2 3

Figure 9-4. PHY Address Selection Jumpers

Table 9-3. PHYO Address Selection Jumpers — J25, J26

Factory
J25, J26 Address Setting
2-3,2-3 0b00000
2-3,1-2 0b00001 X
1-2,2-3 0b00010
1-2,1-2 0b00011
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Table 9-4. PHY1 Address Selection Jumpers — J14, J15

Factory
J14, J15 Address Setting
2-3, 2-3 0b00000
2-3,1-2 0b00001
1-2,2-3 0b00010 X
1-2,1-2 0b00011
9.3 Clock Selection
If this jumper is installed, spread spectrum clocking can be used.
[l
oo
1 2
Figure 9-5. Clock Selection Jumper
Table 9-5. Clock Selection—J21
J21 Description Factory Setting
1-2 Spread spectrum clocking not installed

9.4 System Clock Frequency

Jumpers are installed at J22 and J24 as indicated in Table 9-6 to selected the system clock
frequency. See Table 2-2, “Sys_Clk and PCI_Clk Selection,” on page 2-5.

e N [

o
2
Figure 9-6. System Clock Frequency Jumper

Table 9-6. System Clock Frequency—J22, J24

J22, 324 Description Factory Setting
1-2,1-2 33.33MHz X
1-2, open 66.66 MHz
open, 1-2 100.00MHz
open, open 133.33MHz

Jumpers
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9.5 \Voltage Regulator Adjustments

The +3.3V and +1.8V voltage regulators can be adjusted when this jumper is installed. See
“Regulator Adjustments” on page 7-2.

= O |0

o
2

Figure 9-7. +1.8V Voltage Regulator Adjustment Jumper

Table 9-7. +1.8V Voltage Regulator Adjustment Jumper—J30

J30

Description

Factory Setting

1-2

Enables +3.3V and +1.8V voltage regulator
adjustments

not installed

9.6 PCI Target Mode Enable

When this jumper is installed, the PCI interface functions as an adapter rather than a host.

U
o o
12

Figure 9-8. PCI Target Mode Enable Jumper

Table 9-8. PCI Target Mode Enable Jumper—J41

Ja1

Description

Factory Setting

Enables PCI target mode

not installed
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9.7 PCI Socket Orientation

The PCI sockets are installed into a non-standard board footprint which allows the orientation of the
socket to be reversed. If the orientation is reversed, 3.3V PCI cards can be used. The normal
shipping mode of the card has the sockets oriented to accept 5V, 33MHz PCI cards.

In order to change the orientation of the sockets, jumpers must be moved. These jumpers are zero-
ohm resistors which set the VIO pins of the PCI socket to either 5V or 3.3V, matching the orientation.
The correct population of these resistors is defined for 5V orientation by Table 9-9, and for 3.3V
orientation by Table 9-10. The resistors are physically located on the bottom of the board. The
sockets are on the top of the board.

Table 9-9. VIO Programming Resistors for 5V PCI Sockets

PCI Slot 0 PCI Slot 1 PCI Slot 2 PCI Slot 3
Ja2 J38 J36 J35
R465 R453 R436 R425
Installed R466 R452 R438 R424
_ R467 R454 R435 R426
Not installed R464 R451 R439 R423

Table 9-10. VIO Programming Resistors for 3.3V PCI Sockets

PCI Slot 0 PCI Slot 1 PCI Slot 2 PCI Slot 3
J42 J38 J36 J35
R467 R454 R435 R426
Installed R464 R451 R439 R423
. R465 R453 R436 R425
Not installed R466 R452 R438 R424

9.8 Current Measurements

The following jumpers (zero-ohm resistors) must be removed from the board in order to use the
current measurement connectors at J28 and J33.

Table 9-11. Current Measurement Resistor Removal

Location Supply Remove Resistors
J28 +3.3V R130, R134, R140, R142, R152, and R158
(all on the top of the board)
J33 +1.8V R410, R412, R413, and R418
(all on the bottom of the board)
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Chapter 10. Connectors

The connector types and pin usage for board connectors are described in the following sections. The
location and orientation of each connector on the board is shown in Figure 10-1.

Table 10-1. Connectors List

Location Description Page
J1, J3, J23, J34, J40, J43 Ground Connectors 10-9
J2 Power Good LED Connector 10-6
J4 Power Connector 10-23
J6 Power Pushbutton Connector 10-5
J7 Serial Port Connectors 10-3
J8, J12, J29 Logic Analyzer Connectors 10-13
J9 Reset Pushbutton Connector 10-5
J10 Expansion Interface Connector 10-19
J13,J18 Ethernet TWP Connectors 10-4
J16 SDRAM Connector 10-28
J17 IIC Connector 10-30
J20 External Clock Input Connector 10-7
J28, J33 Current Measurement Connectors 10-6
J27 RISCWatch JTAG Debugger Connector 10-10
J31 RISCTrace Connector 10-11
J35, J36, J38, J42 PCI Connectors 10-24
J37 FPGA JTAG Connector 10-12
J39 External PCI Clock Input Connector 10-8
TP1-TP100 Test Access 10-30
Ul4, U26, U28, U31, U33, | Scope Connectors 10-31
u41, u4r

Connectors
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Figure 10-1. Connector Location Diagram

10-2 PPC405EP Evaluation Board Manual



10.1 Serial Port Connectors

Serial Port 0 (J7 Lower) and Serial Port 1 (J7 Upper) are provided with standard nine-pin male D-shell
connectors, as shown in Figure 10-2. Serial port 0 is driven by PPC405EP UARTO, which provides a
full set of modem control lines. Serial Port 1 is driven by PPC405EP UART1, which provides only Tx

and Rx .

Table 10-2 describes the pin assignments for Serial Ports 0 and 1:

1 5

B X X X N
o, Jo

6 9

Figure 10-2. Nine-Pin Serial Port Connector

Table 10-2. Serial Port Connectors—J7 Lower, J7 Upper

Pin Signal Name

1 DCD.

Present on Serial Port O (lower) only.
2 RX
3 TX
4 DTR.

Present on Serial Port O (lower) only.
5 GND
6 DSR.

Present on Serial Port O (lower) only.
7 RTS.

Present on Serial Port O (lower) only.
8 CTS.

Present on Serial Port O (lower). only
9 RI.

Present on Serial Port O (lower) only.

Connectors
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10.2 Ethernet TWP Connectors

This board provides 10BaseT and 100BaseTX Ethernet connections via Category 5 Unshielded
Twisted Pair (UTP) cable using RJ-45 connectors.

123456738

Figure 10-3. Ethernet UTP Connector

Table 10-3. Ethernet UTP Connector—J13, J18

Pin Signal Description

1 TxD+ Transmit Data +
2 TxD-- Transmit Data —
3 RxD+ Receive Data +
4 NC No connection
5 NC No connection
6 RxD-- Receive Data -
7 NC No connection
8 NC No connection
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10.3 Reset Pushbutton Connector

The chassis-mounted Reset pushbutton connects to the board via this connector. This is a 1x2 Berg

type connector.

Figure 10-4. Reset Connector

Table 10-4. Reset Connector—J9

O

oo

1 2

Pin Signal Name
1 -RESET from chassis-mounted pushbutton
2 Ground

10.4 Power Pushbutton Connector

The chassis-mounted Power pushbutton connects to the board via this connector. The power supply
on/off state toggles each time the Power Pushbutton is pressed. This is a 1x2 Berg type connector.

Table 10-5. Power Pushbutton Connector—J6

Figure 10-5. Power Pushbutton Connector

O

oo

1 2

Pin

Signal Name

-TOGGLE_POWER from chassis-mounted pushbutton

Ground

Connectors
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10.5 Power Good LED Connector

This is a 1x3 Berg type connector.

Figure 10-6. Power

Table 10-6. Power Good LED Connector—J2

= O |O

O O
2 3
Good

Pin

Signal Name

+5V thru pullup

Unused

Buffered PWR_OK

10.6 Current Measurement Connectors

There are current measurement points for +3.3V at J28 and +1.8V at J33. These are 1x2 Berg type

connectors.

Note: Use of these connectors require the removal of zero-ohm jumpers (resistors). See “Current
Measurements” on page 9-7.

Figure 10-7. Current Measurement Connector

Table 10-7. Current Measurement Connector—J28 and J33

= O |O

(0]
2

Pin Signal Name
1 Current -
2 Current +
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10.7 External Clock Input Connector

The PPC405EP may be tested in a PLL bypass mode in which arbitrary clocks not available on the

board may be required. These clocks may be provided by an external oscillator connected to this
board-mounted SMA connector. The oscillator output should have 3.3V logic levels. The input

impedance to this connector is approximately 50Q.

Figure 10-8. External Clock Input Connector

Table 10-8. External Clock Input Connector—J20

1 2

Pin Signal Name
1 Ground
2 Ground
3 Ground
4 Ground
5 SYS_CLK

Connectors
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10.8 External PCI Clock Input Connector

The board PCI clock may be provided by an external oscillator connected to this board-mounted SMA
connector. The oscillator output should have 3.3V logic levels. The oscillator will be loaded with
approximately 50 Ohms by the board.

4
5
\_
1
Figure 10-9. External Clock Input Connector

Table 10-9. External PCI Clock Input Connector—J39

Pin Signal Name
1 Ground
2 Ground
3 Ground
4 Ground
5 PCI_EXT_ASYNC_CLK
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10.9 Ground Connectors

Test points for grounding logic analyzers and other test equipment are available on these connectors.
These are 1x1 Berg type connectors.

O

(=]

1

Figure 10-10. Ground Connectors

Table 10-10. Ground Connectors—J1, J3, J23, J34, J40, J43

Pin Signal Name

1 GND

Connectors 10-9



10.10 RISCWatch JTAG Debugger Connector

The RISCWatch JTAG debugger connects to the board through a 2x8-pin header at J27. This header
is shown in Figure 10-11.

2 16
XXX KX OKX
MK XKMKKK K
1 15

Figure 10-11. RISCWatch JTAG Connector
Pin usage is described in Table 10-11.

Table 10-11. RISCWatch Connector—J27

Pin Signal Name
1 TDO
2 Unused
3 TDI
4 -TRST.
From RISCWatch.
5 Unused
6 +POWER.
This is a status signal, not a power source.
7 TCK
8 Unused
9 T™MS
10 Unused
11 —HALT.
From RISCWatch.
12 Unused
13 Unused
14 KEY.
Pin in this location is removed.
15 Unused
16 GND
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10.11 RISCTrace Connector

The RISCTrace feature connects to the board through a 2x10-pin header at J31. This header is

shown in Figure 10-12.

2 20
XX KKXKKKX KX
MK XKKKKK X KX
1 19

Figure 10-12. RISCTrace Connector

Pin usage is described in Table 10-12.

Table 10-12. RISCTrace Connector—J31

Pin Signal Name
1 reserved
2 reserved
3 TRCCLK
4 reserved
5 reserved
6 reserved
7 reserved
8 reserved
9 reserved
10 reserved
11 reserved
12 TS10
13 TS20
14 TS1E
15 TS2E
16 TS3
17 TS4
18 TS5
19 TS6
20 GND

Connectors
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10.12 FPGA JTAG Connector

The FPGAs may be programmed in place on the board via this JTAG connector and appropriate
downloading software. This is a 2x5 Berg type connector.

2 4 6 810
OO0 O0OO0Oo
Oooo0o
135709

Figure 10-13. FPGA JTAG Connector

Table 10-13. FPGA JTAG Connector—J37

Pin Signal Name

[EEY

ISP_TCK

GND

ISP_TDO

+5V

ISP_TMS

unused

unused

unused

Ol | N[O | B~ W|DN

ISP_TDI

[EY
o

GND
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10.13 Logic Analyzer Connectors

Connection to HP logic analyzers via HP E5346A High Density Probe Adapters is provided by the
following board mounted Mictor connectors.

Figure 10-14. Logic Analyzer Connectors

Table 10-14. Logic Analyzer Connector, Peripheral Bus Data—J12

Pin Analyzer Signal Name

1 data_pod0 — +5VDC unused

2 data_podl — SCL unused

3 data_pod0 — GND DC GND

4 data_podl — SDA unused

5 data_pod0 — CLK unused

6 data_podl — CLK SYS_ERROR
7 data_pod0 — D15 P_DATA(0)

8 data_podl — D15 P_WBE_N(0)
9 data_pod0 — D14 P_DATA(1)
10 data_podl — D14 P_WBE_N(1)
11 data_pod0 — D13 P_DATA(2)
12 data_pod1 — D13 P_READY
13 data_pod0 — D12 P_DATA(3)
14 data_podl — D12 unused

15 data_pod0 — D11 P_DATA(4)
16 data_podl — D11 P_OE_N

17 data_pod0 — D10 P_DATA(b)
18 data_podl — D10 P_WE_N

19 data_pod0 — D9 P_DATA(6)
20 data_podl — D9 P_RNW

Connectors

10-13



10-14

Table 10-14. Logic Analyzer Connector, Peripheral Bus Data—J12 (cont.)

Pin Analyzer Signal Name
21 data_pod0 — D8 P_DATA(7)
22 data_podl — D8 P_BLAST_N
23 data_pod0 — D7 P_DATA(8)
24 data_podl — D7 P_CS_N(0)
25 data_pod0 — D6 P_DATA(9)
26 data_podl — D6 P_CS_N(1)
27 data_pod0 — D5 P_DATA(10)
28 data_podl — D5 P_CS_N(2)
29 data_pod0 — D4 P_DATA(11)
30 data_podl — D4 P_CS_N(3)
31 data_pod0 — D3 P_DATA(12)
32 data_podl — D3 P_CS_N(4)
33 data_pod0 — D2 P_DATA(13)
34 data_podl — D2 unused

35 data_pod0 — D1 P_DATA(14)
36 data_podl — D1 unused

37 data_pod0 — DO P_DATA(15)
38 data_podl — DO unused
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Table 10-15. Logic Analyzer Connector, Peripheral Bus Address—J8

Pin Analyzer Signal Name

1 addr_podO — +5VDC unused

2 addr_podl — SCL unused

3 addr_pod0 — GND DC | GND

4 addr_podl — SDA unused

5 addr_pod0 — CLK unused

6 addr_podl - CLK P_CLK4

7 addr_podO — D15 unused

8 addr_podl - D15 P_ADDR(16)
9 addr_podO - D14 unused
10 addr_pod1 — D14 P_ADDR(17)
11 addr_podO - D13 unused
12 addr_podl - D13 P_ADDR(18)
13 addr_podO — D12 P_ADDR(3)
14 addr_pod1 — D12 P_ADDR(19)
15 addr_pod0 — D11 P_ADDR(4)
16 addr_podl - D11 P_ADDR(20)
17 addr_pod0 — D10 P_ADDR(5)
18 addr_pod1 — D10 P_ADDR(21)
19 addr_pod0 — D9 P_ADDR(6)
20 addr_podl — D9 P_ADDR(22)
21 addr_pod0 — D8 P_ADDR(7)
22 addr_podl — D8 P_ADDR(23)
23 addr_pod0 — D7 P_ADDR(8)
24 addr_podl — D7 P_ADDR(24)
25 addr_podO — D6 P_ADDR(9)
26 addr_podl — D6 P_ADDR(25)
27 addr_pod0 — D5 P_ADDR(10)
28 addr_podl — D5 P_ADDR(26)
29 addr_podO — D4 P_ADDR(11)
30 addr_podl — D4 P_ADDR(27)

Connectors
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Table 10-15. Logic Analyzer Connector, Peripheral Bus Address—J8 (cont.)

Pin Analyzer Signal Name
31 addr_pod0 — D3 P_ADDR(12)
32 addr_podl — D3 P_ADDR(28)
33 addr_pod0 — D2 P_ADDR(13)
34 addr_pod1 — D2 P_ADDR(29)
35 addr_podO — D1 P_ADDR(14)
36 addr_podl — D1 P_ADDR(30)
37 addr_pod0 — DO P_ADDR(15)
38 addr_podl — DO P_ADDR(31)

10-16 PPC405EP Evaluation Board Manual



Table 10-16. Logic Analyzer Connector, Miscellaneous Signals—J29

Pin Analyzer Signal Name
1 misc_pod0 — +5VDC C377 (filter cap to gnd)
2 misc_podl — SCL unused
3 misc_pod0 — GND DC | GND
4 misc_podl — SDA unused
5 misc_pod0 — CLK unused
6 misc_podl — CLK TRCCLK
7 misc_pod0 — D15 SYS_HALT_N
8 misc_podl — D15 unused
9 misc_pod0 — D14 unused

10 misc_podl - D14 unused

11 misc_pod0 — D13 TDO

12 misc_podl — D13 JTAG_VREF

13 misc_pod0 — D12 unused

14 misc_podl — D12 unused

15 misc_pod0 — D11 TCK

16 misc_podl — D11 unused

17 misc_pod0 — D10 TMS

18 misc_podl — D10 unused

19 misc_pod0 — D9 TDI

20 misc_podl — D9 unused

21 misc_pod0 — D8 TRST_N

22 misc_podl — D8 unused

23 misc_pod0 — D7 unused

24 misc_pod1 - D7 TS10

25 misc_pod0 — D6 unused

26 misc_podl — D6 TS20

27 misc_pod0 — D5 unused

28 misc_podl — D5 TS1E

29 misc_pod0 — D4 unused

30 misc_podl — D4 TS2E

Connectors
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Table 10-16. Logic Analyzer Connector, Miscellaneous Signals—J29 (cont.)

Pin Analyzer Signal Name
31 misc_pod0 — D3 unused

32 misc_podl — D3 TS3

33 misc_pod0 — D2 unused

34 misc_podl — D2 TS4

35 misc_pod0 — D1 unused

36 misc_podl — D1 TS5

37 misc_pod0 — DO unused

38 misc_pod1 — DO TS6
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10.14 Expansion Interface Connector

User logic may be placed on a daughter card attached to the Expansion Interface connector. The pin
usage of the connector is described in Table 10-17. Refer to the board schematic for the definitions of
each of the signal names in the table.

2

200

Q0000000000000 OOOOOOO
O000000000000O0O0OO000O0O0O0

O0000000000O0OOOOOOOOO
O00000000000O00O0O0O0O0O0O0O0

1

199
Figure 10-15. Expansion Interface Connector

Table 10-17. Expansion Interface Connector—J10

Pin Signal Name Pin Signal Name
1 unused 2 AUX_DATA(0) — msb
3 unused 4 AUX_DATA(2)
5 unused 6 AUX_DATA(2)
7 AUX_ADDR(3) 8 AUX_DATA(3)
9 AUX_ADDR(4) 10 AUX_DATA(4)
11 AUX_ADDR(5) 12 AUX_DATA(5)
13 AUX_ADDR(6) 14 AUX_DATA(6)
15 AUX_ADDR(7) 16 AUX_DATA(7)
17 +5V 18 +5V
19 GND 20 GND
21 AUX_ADDR(8) 22 AUX_DATA(8)
23 AUX_ADDR(9) 24 AUX_DATA(9)
25 AUX_ADDR(10) 26 AUX_DATA(10)
27 AUX_ADDR(11) 28 AUX_DATA(11)
29 AUX_ADDR(12) 30 AUX_DATA(12)
31 AUX_ADDR(13) 32 AUX_DATA(13)
33 AUX_ADDR(14) 34 AUX_DATA(14)
35 AUX_ADDR(15) 36 AUX_DATA(15)
37 +3.3V 38 +3.3V
39 GND 40 GND
41 AUX_ADDR(16) 42 unused
43 AUX_ADDR(17) 44 unused

Connectors
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10-20

Table 10-17. Expansion Interface Connector—J10 (cont.)

Pin Signal Name Pin Signal Name
45 AUX_ADDR(18) 46 unused
47 AUX_ADDR(19) 48 unused
49 AUX_ADDR(20) 50 unused
51 AUX_ADDR(21) 52 unused
53 AUX_ADDR(22) 54 unused
55 AUX_ADDR(23) 56 unused
57 +5V 58 +5V
59 GND 60 GND
61 AUX_ADDR(24) 62 unused
63 AUX_ADDR(25) 64 unused
65 AUX_ADDR(26) 66 unused
67 AUX_ADDR(27) 68 unused
69 AUX_ADDR(28) 70 unused
71 AUX_ADDR(29) 72 unused
73 AUX_ADDR(30) 74 unused
75 AUX_ADDR(31) — Isb 76 unused
77 +3.3V 78 +3.3V
79 GND 80 GND
81 unused 82 unused
83 unused 84 unused
85 unused 86 unused
87 AUX_P_CLK 88 unused
89 unused 90 unused
91 unused 92 unused
93 unused 94 [ICO_SCL
95 unused 96 [ICO_SDA
97 unused 98 +5V
99 unused 100 GND
101 AUX_P_RESET_N 102 unused
103 unused 104 unused
105 unused 106 TP3
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Table 10-17. Expansion Interface Connector—J10 (cont.)

Pin Signal Name Pin Signal Name
107 unused 108 unused
109 unused 110 GND
111 unused 112 +12V
113 unused 114 GND
115 unused 116 unused
117 +5V 118 +5V
119 GND 120 GND
121 unused 122 unused
123 unused 124 unused
125 AUX_WBE_N(1) 126 TP4
127 AUX_WBE_N(0) 128 GND
129 AUX_OE_N 130 -5V
131 AUX WE_N 132 GND
133 AUX_RNW 134 unused
135 AUX_ BLAST_N 136 unused
137 +3.3V 138 +3.3V
139 GND 140 GND
141 unused 142 TP5
143 unused 144 unused
145 unused 146 GND
147 unused 148 -12Vv
149 AUX_CS_N(3) 150 GND
151 AUX_CS_N(2) 152 unused
153 unused 154 unused
155 AUX_CS_N(0) 156 TP6
157 +5V 158 +5V
159 GND 160 GND
161 unused 162 unused
163 unused 164 TP7
165 unused 166 unused
167 unused 168 unused

Connectors
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Table 10-17. Expansion Interface Connector—J10 (cont.)

Pin Signal Name Pin Signal Name
169 unused 170 unused
171 unused 172 unused
173 unused 174 unused
175 unused 176 unused
177 +3.3V 178 +3.3V
179 GND 180 GND
181 AUX_CLK 182 unused
183 GND 184 unused
185 unused 186 unused
187 unused 188 unused
189 unused 190 AUX_P_READY
191 unused 192 unused
193 unused 194 unused
195 unused 196 AUX_IRQ
197 +5V 198 +5V
199 GND 200 GND
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10.15 Power Connector

The board is equipped with a standard ATX power connector for connection to an ATX power supply.

This board-mounted header is a Molex 39-29-9202 or equivalent. Table 10-18 describes the pin

usage in the power connector.

1 2

4 5 6 7 8 9 10

JO OO OOO0OO0OO0O0
OO0 000000 0O0

11 12 13 14 15 16 17 18 19 20

Figure 10-16. ATX Power Supply Connector

Table 10-18. Power Connector—J4

Pin Name Comment
1 +3.3V Tolerance * 4%
2 +3.3V Tolerance + 4%
3 GND
4 +5V Tolerance * 5%
5 GND
6 +5V Tolerance £ 5%
7 GND
8 PWR_OK Active high indicator that +5V and +3.3V are
above their undervoltage thresholds
9 +5V SB Standby power, at least 10 mA, tolerance = 5%
10 +12V Tolerance £ 5%
11 +3.3V Tolerance + 4%
12 -12v Tolerance * 5%
13 GND
14 PS_ON Active low signal that turns on +3.3V, +5V, -5V,
+12V, and -12V.
15 GND
16 GND
17 GND
18 -5V Tolerance * 5%
19 +5V Tolerance + 5%

Connectors

10-23



Table 10-18. Power Connector—J4 (cont.)

Pin

Name

Comment

20

+5V

Tolerance + 5%

10.16 PCI Connectors

Four PCI connectors are provided for 33MHz PCI operation. PCI slot O is located at J42, slot 1 is at
J38, slot 2 is at J36, and slot 3 is at J35. Figure 10-17 on page 10-25 shows a top view of these
connectors. Pin usage for these connectors is given by Table 10-20 on page 10-25.

If PCl is used at 66MHz, only PCI slot 0 may be used. In 66MHz mode, the other three PCI slots
must be unused (no adapter cards installed in those slots).

For the initialization of PCI adapter cards using PCI Configuration Cycles, the IDSEL inputs to the
adapter cards are driven by bits from the PCI address bus. The slot addresses for use during
configuration are given in Table 10-19.

Table 10-19. PCI Slot Configuration Addresses

PCI Slot 0 PCI Slot 1 PCI Slot 2 PCI Slot 3
J4a2 J38 J36 J35
0x4000 0x2000 0x1000 0x0800

The PCI connectors are installed into a non-standard board footprint which allows the orientation of
the connector to be reversed. The normal shipping mode of the card has the connectors oriented to
accept 5V, 33MHz PCI cards. If the orientation is reversed, 3.3V PCI cards may be supported. The
3.3V orientation is required for 66 MHz operation.

While it is physically possible to, simultaneously, have some of the PCI connectors installed in 5V
orientation and others installed in 3.3V orientation, this arrangement is not recommended, since a 5V
adapter card might damage a 3.3V adapter card. If the orientation of the connectors is changed,
jumpers must be moved. See “PCI Socket Orientation” on page 9-7.
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3.3V Key (Only one key location is used; see Table 10-20.) 5V Key
Al All Al4 A49 A52 A62
O MM — 11 nnhr - -----=-—-——-=-- 0 n T — M1 M
L] IJ___LI.LI o - - - - L IJ.LL__IJ U
Bl Bl Bl4 (Component side of adapter card) B49  B52 B62
-¢— Edge of Board Top View
Figure 10-17. Socket for PCI Adapter Card
Table 10-20. PCI Connectors—J42, J38, J36, J35
Pin
(comp. side) Signal Pin Signal
Bl -12v Al TRST#
B2 TCK A2 +12V
B3 GND A3 T™MS
B4 TDO A4 TDI
B5 +5V A5 +5V
B6 +5V A6 INTA#
B7 INTB# A7 INTC#
B8 INTD# A8 +5V
B9 PRSNT1# A9 reserved
B10 reserved Al10 +3.3V (I/0)
B11 PRSNT2# All reserved
B12 GND (for 5V PCI) Al12 no-connect (for 5V PCI)
connector key (for 3.3V PCI) connector key (for 3.3V PCI)
B13 no-connect (for 5V PCI) Al3 GND (for 5V PCI)
connector key (for 3.3V PCI) connector key (for 3.3V PCI)
B14 reserved Al4 reserved
B15 GND Al5 RST#
B16 CLK Al6 +3.3V (1/0)
B17 GND Al7 GNT#
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Table 10-20. PCI Connectors—J42, J38, J36, J35 (cont.)

(comz.mside) Signal Pin Signal
B18 REQ# Al18 GND
B19 +3.3V (I/0) Al19 reserved
B20 AD31 A20 AD30
B21 AD29 A21 +3.3V
B22 GND A22 AD28
B23 AD27 A23 AD26
B24 AD25 A24 GND
B25 +3.3V A25 AD24
B26 C/BE3# A26 IDSEL
B27 AD23 A27 +3.3V
B28 GND A28 AD22
B29 AD21 A29 AD20
B30 AD19 A30 GND
B31 +3.3V A3l AD18
B32 AD17 A32 AD16
B33 C/BE2# A33 +3.3V
B34 GND A34 FRAME#
B35 IRDY# A35 GND
B36 +3.3V A36 TRDY#
B37 DEVSEL# A37 GND
B38 GND A38 STOP#
B39 LOCK# A39 +3.3V
B40 PERR# A40 SDONE
B41 +3.3V A4l SBO#
B42 SERR# A42 GND
B43 +3.3V A43 PAR
B44 C/BE1# Ad4 AD15
B45 AD14 A45 +3.3V
B46 GND A46 AD13
B47 AD12 A47 AD11

10-26

PPC405EP Evaluation Board Manual




Table 10-20. PCI Connectors—J42, J38, J36, J35 (cont.)

(comz.mside) Signal Pin Signal

B48 AD10 A48 GND

B49 M66EN/GND A49 AD9

B50 connector key (for 5V PCI) A50 connector key (for 5V PCI)
GND (for 3.3V PCI) no-connect (for 3.3V PCI)

B51 connector key (for 5V PCI) A51 connector key (for 5V PCI)
no-connect (for 3.3V PCI) GND (for 3.3V PCI)

B52 ADS8 A52 C/BEO#

B53 AD7 A53 +3.3V

B54 +3.3V A54 ADG6

B55 AD5 A55 AD4

B56 AD3 A56 GND

B57 GND A57 AD2

B58 AD1 A58 ADO

B59 +3.3V (1/0) A59 +3.3V (1/0)

B60 ACK64# A60 REQ64#

B61 +5V A61 +5V

B62 +5V A62 +5V

Connectors
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10.17 SDRAM Connector

The SDRAM connector is a 2x84 pin DIMM type connector with 50 mil pin spacing. Figure 10-18
shows a top view of the connector. Table 10-21 shows the connector pin assignments.

85 94 95 124 125 168
O M 11 o mMm— — — — — N nnirmT————— - — 1 0 M 0
I N _LI. | I L . | I [ I b oo
1 100 11 40 41 . 84
Top View
Figure 10-18. Socket for SDRAM DIMM
Table 10-21. SDRAM Connector—J16
Pin Signal Pin Signal Pin Signal Pin Signal
1 Vss 43 Vss 85 Vss 127 | Vss
2 | DQO 44 | DU 86 | DQ32 128 | CKEO
3 DQ1 45 S2# 87 DQ33 129 S3#*
4 DQ2 46 DQMB2 88 DQ34 130 DQMB6
5 DQ3 47 | DQMB3 89 | DQ35 131 | DQMB7
6 Vce 48 DU 90 Vcce 132 | RFU
7 DQ4 49 Vcc 91 DQ36 133 | Vcc
8 DQ5 50 NC 92 DQ37 134 | NC
9 | DQ6 51 | NC 93 | DQ38 135 | NC
10 DQ7 52 CB2 94 DQ39 136 | CB6
11 | DQ8 53 | CB3 95 | DQ40 137 | CB7
12 Vss 54 Vss 96 Vss 138 | Vss
13 | DQ9 55 | DQ16 97 | DQ41 139 | DQ48
14 | DQ10 56 | DQ17 98 | DQ42 140 | DQ49
15 DQ11 57 DQ18 99 DQ43 141 DQ50
16 | DQ12 58 | DQ19 100 | DQ44 142 | DQ51
17 DQ13 59 Vcce 101 DQ45 143 | Vcc
18 Vcce 60 DQ20 102 | Vcc 144 DQ52
19 DQ14 61 NC 103 DQ46 145 NC
20 | DQ15 62 | NC 104 | DQ47 146 | NC
21 CBO 63 CKE1l 105 CB4 147 NC
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Table 10-21. SDRAM Connector—J16 (cont.)

Pin Signal Pin Signal Pin Signal Pin Signal
22 CB1 64 Vss 106 | CB5 148 | Vss
23 | Vss 65 | DQ21 107 | Vss 149 | DQ53
24 NC 66 DQ22 108 | NC 150 | DQ54
25 NC 67 DQ23 109 | NC 151 | DQ55
26 Vce 68 Vss 110 | Vcc 152 | Vss
27 WE# 69 DQ24 111 CAS# 153 DQ56
28 | DQMBO 70 | DQ25 112 | DQMB4 154 | DQ57
29 DQMB1 71 DQ26 113 DQMB5 155 DQ58
30 SO# 72 DQ27 114 S1#* 156 DQ59
31 DU 73 Vcc 115 RAS# 157 | Vcc
32 Vss 74 DQ28 116 | Vss 158 DQ60
33 A0 75 DQ29 117 Al 159 DQ61
34 A2 76 DQ30 118 A3 160 DQ62
35 A4 77 DQ31 119 A5 161 DQ63
36 A6 78 Vss 120 | A7 162 | Vss
37 A8 79 CK2 121 A9 163 CK3
38 A10 80 NC 122 BAO 164 NC
39 BAl 81 NC 123 | A1l 165 SAO0
40 Vce 82 SDA 124 | Vcc 166 | SAl
41 Vcc 83 SCL 125 CK1 167 SA2
42 CKO 84 Vcc 126 Al12 168 | Vcc

Connectors
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10.18 IIC Connector

The IIC interface connects to J17.This is a 1x3 header connector.

g
O oo
1 2 3

Figure 10-19. IIC Connector—J17

Table 10-22. 1IC Connector Pin Assignment—J17

Pin Signal Name
1 1ICO_SDA
2 Ground
3 IIC_SCL

10.18.1 Test Access

Access to selected pins and other test points is provided. In many cases the test points are provided
at a via on the board. There are 100 test point vias numbered TP1 through TP100. These vias are
documented in the schematics . To determine the signal to which the via connects, refer to the

schematic.
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10.19 Scope Connectors

The ScopeJack (Johnson 129-0701-201) provides a convenient means of connecting an oscilloscope
to a critical net. There are seven locations on the board where a ScopeJack connector can be
installed. Figure 10-20 shows the layout of the pins provided on the board for installation of this type
of connector. In every case, pins 1 and 3 are ground and pin 2 carries the signal.

1 2 3

Figure 10-20. Scope Connector Jacks

Table 10-23. Scope Connectors—U14, U26, U28, U31, U33, U41, U47

Location Signal Name (on pin 2)
ui4 TP1 (spare)
u26 TP8 (spare)
u28 TP9 (spare)
U3l SYS_CLK
u33 TP34 (spare)
u41 TP80 (spare)
u4a7 TP100 (spare)
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Chapter 11. FPGA Programming

Control Functions and Registers. . . ......... i page 11-1

11.1 Control Functions and Registers

The following sections contain the FPGA code listing and the related timing information for the board

registers and control functions.

11.1.1 Register FPGA Code

Oﬁ******************************************************************************%

% FPGA for the 38P1861 Board 22AUGRD2 %

%******************************************************************************%

O **xx*xxxx%xx PERI PHERAL CH P SELECT, CONTROL SI GNALS AND PCl ARBI TER ******x*%x*04

%******************************************************************************%

I NCLUDE "74169";

SUBDESI GN ELVI S1
(

%**************************************************************************%

O ¥ *xxxxxkxxxHx*x Kk x*x% Requi red JTAG Programnmi ng Pins

***********************%

%**************************************************************************%

% TCK: | NPUT; |ocation in device is fixed %
% TMS: | NPUT; |ocation in device is fixed %
% TDI : | NPUT; | ocation in device is fixed %
% TDQO QUTPUT; | ocation in device is fixed %

%**************************************************************************%

%************************* INPLJT Sl G\IALS

********************************%

%r**************************************************************************O/o

P _CLK: | NPUT; % FPGA i nternal clock
%

P_RESET N | NPUT,; % FPGA reset
%

P_ADDR31: I NPUT; % P_ADDR
bit 31 (LSB) %

P OE N I NPUT,; % Qut put enabl e from 405EP
%

P_WBE_NO: I NPUT; % Wite enable from 405EP
%

P_RNW I NPUT; % P_RNW EXT_RNW f r om 405EP
%

P_CS_NO: | NPUT,; % Chip select 0 from 405EP
%
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P _CS Ni: | NPUT; % Chi p select 1 from 4405EP
%

P_CS _N2: I NPUT; % Chip select 2 from 405EP
%

P_CS _N3: I NPUT; % Chip select 3 from 405EP
%

P _CS M: | NPUT; % Chi p select 4 from 405EP

%

PCl _FREQ SEL.: I NPUT; % Switch fromthe 38P1861 board

%

PCl _CLK SEL: | NPUT; % Switch fromthe
38P1861 board %

FLASH SRAM SEL.: | NPUT; % Swi tch fromthe 38P1861 board
%

FLASH_ONBD_N: I NPUT; % Swi tch fromthe 38P1861 board
%

MASTER_CLK_SEL[ 1.. 0] : | NPUT; % Switch fromthe 38P1861 board %

PCl _EXT_CLK: I NPUT; % O f board oscillator for
the PCl _CLK %

PCl _ONBD_CLK: I NPUT; % PCI _CLK sourced fromthe
C9531 %

SPREAD_SPECTRUM SEL: | NPUT; % C9531 Cper ati on node %

EXT_| RQ I NPUT; %
Interrupt from expansion area %

SWSM _N: I NPUT; % SM
pushbut t on %
%**************************************************************************%

%r********************* INPLJT Sl G\LA\LS for PCl
*****************************%
%**************************************************************************%

CLK: | NPUT; % PCl cl ock %

RST_N: | NPUT; % PCl reset %

FRAVE_N: | NPUT; % PCl transaction start |ine %

| RDY_N: | NPUT; % PCl initiator ready line %

EXT_ARB_N: | NPUT; % PCl arbiter control. %

% 1=405EP internal arbiter selected %
% O=external arbiter selected %
REQ N[ 4..0]: | NPUT; % PCl REQ# inputs from masters %
% REQ N4 is from 405EP %
% REQ N 3..0] are fromPCl slots 3..0 %
% respectively. %

TARGET _MODE_EN: I NPUT; % PCl target node sel ected %
%**************************************************************************0/0

%************************* wrPUT SI G\IALS
********************************%
%**************************************************************************%

AUX_ DI R_DATA: QUTPUT; % External connector data direction %

AUX_ENABLE_CNTL_N: QUTPUT; % External connector enabl e address %

AUX_ENABLE_DATA_N: QUTPUT; % External connector enabl e data %
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PCl _CLK: QUTPUT; % Carries the PCl

Async cl ock %

F_RANGE: QUTPUT; % SDRAM PLL freq
range sel ect %

| RQL: QUTPUT; %
Interrupt to the 405EP %

| RQ2: QUTPUT; %
Interrupt to the 405EP %

LEDO: QUTPUT; % LED
0 indicator %

LED1: QUTPUT; % LED
1 indicator %

LED2: QUTPUT; % LED
2 indicator %

0/8:**************************************************************************%

%********************** QJTPLJT SI G\lALSfor PCI

****************************%

%**************************************************************************%

GNT_N4..0]: QUTPUT; % PCI GNT# outputs to nmasters %
%
GNT_M4 is to 405EP %
% GNT_N 3..0] are to PCl slots 3..0 %
% respectively. %
EXT_PClI _ARB_N: QUTPUT; % External PCl arbiter select %
| NT_PCl _ARB_N: QUTPUT; % I nternal PCl arbiter select %
TARGET_MCDE: QUTPUT; % PCl Target node sel ect
%
TARGET _MODE_N: QUTPUT; % PCI Target nopde sel ect
%

%**************************************************************************%

%********************* BI DI REC‘I" G\IAL Sl G\IALS

*****************************%

%r**************************************************************************%

P_DATA[ 7..0]: Bl DI R; % P_DATA 0-7 (MsByte), 405EP data bus %
)
VARI ABLE

FPGA_REG 0[7..0]: DFF; % Control regisiter

%

FPGA_REG 1[7..0]: DFF; % Control regisiter

%

FPGA REG 0 _Cs: NCDE; % Sel ect for intenal register O %

FPGA REG 1_Cs: NODE; % Sel ect for intenal register 1 %

T_DATA[7..0]: TRI _STATE_NODE; % Node to allow nultiple %

% internal connections to the data bus %

P_CS EXTDEV_N: NCDE; % Chi p select for an external

devi ce %

FPGA Programming 11-3



cl ock

cl ock

BEG N

11-4

PCl I NT_CLK1:

PCl I NT_CLK2:

REQ B[ 4..0]:

CNT:

| DLE:

ARB:

TFF;
TFF;
DFF; % the REQ N inputs are registered
%to the PCl clock in REQB, to %
% i nprove setup tines %
74169; %tinmer to abort a grant to a broken

% naster (defined by the PCl spec as

% a master which
% recei ves GNT#, and does not

% FRAVE# wi thin 16 cl ocks)

NODE; % hi

MACHI NE % PCl Arbiter

OF BITS (GNT_N 4..0])
W TH STATES (ARBOO =

% Regi ster the REQ N inputs in REQ B.
REQ N to GNT_N w t hout
PCl spec requires 5 nsec or

% Setup time for
% inputs is 10.8 nsec.

REQ B[].CLK
REQ B[] . PRN
REQ B[] . CLRN
REQ B[].D

ARBO2
ARBO3
ARBO04
ARBO5
ARB12
ARB13
ARB14
ARB15
ARB22
ARB23
ARB24
ARB25
ARB32
ARB33
ARB34
ARB35
ARB42
ARB43
ARB44
ARB45

GLOBAL( CLK)

VCC;
REQ N[ T;

B"11111",
B"11111",
B"11110",
B"11110",
B"11110",
B"11111",
B"11101",
B"11101",
B"11101",
B"11111",
B"11011",
B"11011",
B"11011",
B"11111",
B"10111",
B"10111",
B"10111",
B"11111",
B"01111",
B"01111",
B"01111"

GLOBAL(RST_N) ;

if PCl

bus is Idle

% gr ant
% gr ant
% gr ant
% gr ant
% gr ant
% gr ant
% gr ant
% gr ant
% gr ant
% gr ant
% gr ant
% gr ant
% gr ant
% gr ant
% gr ant
% gr ant
% gr ant
% gr ant
% gr ant
% gr ant
% gr ant

% Function prototype for 74169 counter.
% (q[3..0], tcn) = 74169 (ldn, entn,

CNT. LDN
(ARB =

CNT. ENTN

CNT. ENPN

CNT. U/ DN

CNT. CLK

enpn, u/dn,

asserts REQH,

% PCl divide by 2

%

% PCl divide by 4

%
%

assert %

none
none
sl ot
sl ot
sl ot
none
sl ot
sl ot
sl ot
none
sl ot
sl ot
sl ot
none
sl ot
sl ot
sl ot
none

o

[EnY

NN

3
3
3

405EP
405EP
405EP

St at e Machi ne

%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%

registering the

| ess.

clk, d[3..

0]);

%

%

%

%
%

%

%
%
%

I ((ARB == ARB03) # (ARB == ARB13) # (ARB == ARB23) #
ARB33) # (ARB == ARB43));

G\D;
G\D;
G\D;
GLOBAL( CLK) ;
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ONT.D[3..0] = VCG

% | DLE. %
% Node which is high when the PCl bus is Idle. %
| DLE = FRAME_N & | RDY_N;

% ARB. %
% PCl arbiter state nmachine. %
% %
% 1) This arbiter uses rotating priority, with all %
% masters on the sane |evel. %
% 2) Wth no requests present, the bus will park at the %
% | ast -used naster. %
% 3) The arbiter detects but does not report "broken %
% nmasters" (REQ# and GNT# asserted, but FRAME# is not %
% asserted within 16 clocks). The arbiter is not %
% bl ocked by broken nmasters. %
% 4) Al re-arbitration occurs while FRAMVE# is %
% deassert ed. %
ARB. cl k = GLOBAL(CLK);

ARB.reset = ! GLOBAL(RST_N) # GLOBAL(EXT_ARB N);

TABLE
ARB, REQ B[], IDLE, FRAME_N, CNT.TCN => ARB;

% Reset state, no grants asserted. %
% ARB, REQ B[], |IDLE, FRAME_N, CNT.TCN => ARB; %

ARB0O, B"11111", X, X, X => ARBOO;

ARB0OO, B"xxxx0", X, X, X => ARB03; %grant to 0 %

ARB0OO, B"xxx01", X, X, X => ARB13; %grant to 1 %

ARB0O, B"xx011", X, X, X => ARB23; %grant to 2 %

ARB0OO, B"x0111", X, X, X => ARB33; %grant to 3 %

ARB0O, B"01111", X, X, X => ARB43; %grant to 405EP %
% I nsert one clock with no grants. %
% The following state will grant to O. %
% ARB, REQ B[], |IDLE, FRAME_N, CNT.TCN => ARB; %

ARBO2, B"XXxXxX", X, X, X => ARBO3;
% Grant to slot O. %
% Count er | oads here. %
% Earl i est possible assertion of FRAME_N is here. %
% ARB, REQ B[], |IDLE, FRAME_N, CNT.TCN => ARB; %

ARBO3, B"XXxXxX", X, X, X => ARBO04;
% Grant to slot O. %
% Wait up to 16 clocks for naster to accept grant. %
% ARB, REQ B[], |IDLE, FRAME_N, CNT.TCN => ARB; %

ARBO4, B"XXXxXX", X, 1, 1 => ARBO04;

ARB04, B"xxxxx", X, 1, 0 => ARBO5; % broken master %

ARB04, B"xxxxx", X, 0, 0 => ARBO5;

ARB04, B"xxxxx", X 0 1 => ARBO5;
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% Grant to slot O.

% When FRAME# is deasserted, arbitrate for

% ARB, REQ B[], |IDLE, FRAME_N, CNT.

ARBO5, B"xxxxx", X, 0, X =>
ARBO5, B"11111", 1, 1, X =>
ARBO5, B"11111", O, 1, X =>
ARBO5, B"11110", X, 1, X =>
ARBO5, B"xxx0x", O, 1, X =>
ARBO5, B"xxx0x", 1, 1, X =>
ARBO5, B"xx01x", O, 1, X =>
ARBO5, B"xx01x", 1, 1, X =>
ARBO5, B"x011x", O, 1, X =>
ARBO5, B"x011x", 1, 1, X =>
ARBO5, B"0111x", O, 1, X =>
ARBO5, B"0111x", 1, 1, X =>

% I nsert one clock with no grants.

% The following state will grant to 1.

% ARB, REQ B[], |IDLE, FRAME N, CNT.
ARB12, B"XXXxXxX", X, X, X =>

% Grant to slot 1.
% Count er | oads here.

new naster.

TCN => ARB;

ARBO5;
ARBO5;
ARBO5;
ARBO5;
ARB13;
ARB12;
ARB23;
ARB22;
ARB33;
ARB32;
ARBA43;
ARB42;

% park %

TCN => ARB;

ARB13;

% Ear | i est possible assertion of FRAME_N is here.

% ARB, REQ B[], |DLE, FRAME_N, CNT.TCN => ARB;

ARB13, B"xxxxx", X, X, X

% Grant to slot 1.
% Wait up to 16 cl ocks for naster

=>

ARB14;

to accept

grant.

% ARB, REQ B[], |DLE, FRAME_N, CNT.TCN => ARB;

ARB14, B"XXXXX", X, 1, 1
ARB14, B"XXXXX", X, 1, 0
ARB14, B"XXXXX", X, 0, 0
ARB14, B"XXXXX", X 0 1

% Grant to slot 1.

=>
=>
=>
=>

ARB14;
ARB15;
ARB15;
ARB15;

% When FRAMVE# is deasserted, arbitrate for

% br oken naster

new naster.

% ARB, REQ B[], |IDLE, FRAME_ N, CNT.TCN => ARB;

ARB15, B"XXxxx", X,
ARB15, B"11111", 1
ARB15, B"11111", O
ARB15, B"11101", x
ARB15, B"xx0xx", O
ARB15, B"xx0xx", 1
ARB15, B"x01xx", O
1
0
1
0
1

X

ARB15, B"x01xx",
ARB15, B"011xx",
ARB15, B"011xx",
ARB15, B"111x0",
ARB15, B"111x0",

PRRPPRPRPRPRPPPRPPRRPRO
X X X X X X X X X X X

% I nsert one clock with no grants.

% The following state will grant to 2.
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=>
=>
=>
=>
=>
=>
=>
=>
=>
=>
=>
=>

ARB15;
ARB15;
ARB15;
ARB15;
ARB23;
ARB22;
ARB33;
ARB32;
ARBA43;
ARB42;
ARBO3;
ARBO2;

% park %

%

%
%

%

%
%

%

%

%

%

%

%

%

%

%
%

%

%
%



% ARB, REQ B[], |IDLE, FRAME_N, CNT.TCN => ARB;
ARB22, B"XXXxXX", X, X, X => ARB23;

% Grant to slot 2.
% Counter | oads here.
% Earl i est possible assertion of FRAME_N is here.

% ARB, REQ B[], |IDLE, FRAME_N, CNT.TCN => ARB;
ARB23, B"xxxxx", X, X, X => ARB24;

% Grant to slot 2.

% Wait up to 16 clocks for nmaster to accept grant.

% ARB, REQ B[], |IDLE, FRAME_N, CNT.TCN => ARB;

ARB24, B"Xxxxxx", X, 1, 1 => ARB24;
ARB24, B"xxxxx", X, 1, 0

ARB24, B"xxxxx", X, 0, 0 => ARB25;
ARB24, B"XXXXX", X 0 1 => ARB25;

% Grant to slot 2.

% When FRAMVE# is deasserted, arbitrate for new naster.

% ARB, REQ B[], |IDLE, FRAME_N, CNT.TCN => ARB;
ARB25, B"XXxxx", X, 0, X => ARB25;
ARB25, B"11111", 1, 1, X => ARB25; % park %
ARB25, B"11111", O, 1, X => ARB25;
ARB25, B"11011", X, 1, X => ARB25;
ARB25, B"xO0xxx", O, 1, X => ARB33;
ARB25, B"xO0xxx", 1, 1, X => ARB32;
ARB25, B"O01xxx", O, 1, X => ARB43;
ARB25, B"O01xxx", 1, 1, X => ARB42;
ARB25, B"11xx0", O, 1, X => ARBO3;
ARB25, B"11xx0", 1, 1, X => ARB02;
ARB25, B"11x01", O, 1, X => ARBL13;
ARB25, B"11x01", 1, 1, X => ARB12;

% I nsert one clock with no grants.

% The following state will grant to 3.

% ARB, REQ B[], |IDLE, FRAME_N, CNT.TCN => ARB;
ARB32, B"xxxxx", X, X, X => ARB33;

% Gant to slot 3.
% Count er | oads here.
% Earl i est possible assertion of FRAME_N is here.

% ARB, REQ B[], |IDLE, FRAME_N, CNT.TCN => ARB;
ARB33, B"XXxXxx", X, X, X => ARB34;

% Gant to slot 3.

% Wait up to 16 clocks for naster to accept grant.

% ARB, REQ B[], |DLE, FRAME_N, CNT.TCN => ARB;

ARB34, B"XXXxXX", X, 1, 1 => ARB34;
ARB34, B"XXXxX", X, 1, 0

ARB34, B"XXXxXX", X, 0, 0 => ARB35;
ARB34, B"xxxxx", X 0 1 => ARB35;

% Grant to slot 3.

FPGA Programming

=> ARB25; % br oken master

=> ARB35; % br oken master

%

%

%

%
%
%
%
%
%

%

%
%

%

%
%

%

%

%

%

%

%

%

%

%
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%**************************************************************************0/0
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% When FRAME# i s deasserted,

arbitrate for

new naster.

% ARB, REQ B[], |IDLE, FRAME_N, CNT.TCN => ARB;

ARB35, B"xxxxx", X,
ARB35, B"11111", 1
ARB35, B"11111", O
ARB35, B"10111", x
ARB35, B"O0xxxx", O
ARB35, B"Oxxxx", 1
ARB35, B"1xxx0", O
1
0
1
0
1

ARB35, B"1xxx0",
ARB35, B"1xx01",
ARB35, B"1xx01",
ARB35, B"1x011",
ARB35, B"1x011",

PRPPRPRPRPRRPPPRPRRPRO

% I nsert one clock with no grants.
grant to 4.

% The following state will

% ARB, REQ B[], |IDLE, FRAME_N, CNT.

ARB42, B"XxXxxx", X, X,

% Grant to 405GP .
% Count er | oads here.

X

X X X X X X X X X X X

X

=>

=>

ARB35;
ARB35;
ARB35;
ARB35;
ARBA43;
ARBA42;
ARBO3;
ARBO2;
ARB13;
ARB12;
ARB23;
ARB22;

% park %

TCN => ARB;

ARB43;

% Ear | i est possible assertion of FRAME_N is here.

% ARB, REQ B[], |IDLE, FRAME N,

ARB43, B"Xxxxxx", X, X,

% Grant to 405GP .
% Wait up to 16 cl ocks for

% ARB, REQ B[], |DLE, FRAME N,

ARB44, B"XXXxx", X,
ARB44, B"XXXxXx", X,
ARB44, B"XXXXX", X,
ARB44, B"XXXXX", X

copr

% Grant to 405GP .

X

mast er

1

0
0
1

% When FRAME# is deasserted,

=>

=>
=>
=>
=>

ARB44;

to accept

ARB44;
ARBA45;
ARBA45;
ARBA45;

arbitrate for

CNT. TCN => ARB;

grant.

CNT. TCN => ARB;

% br oken mast er

new naster.

% ARB, REQ B[], |IDLE, FRAME_ N, CNT.TCN => ARB;

ARB45, B"XXXxXX", X,
ARB45, B"11111", 1
ARB45, B"11111", O
ARB45, B"01111", x
ARB45, B"xxxx0", O
ARB45, B"xxxx0", 1
ARB45, B"xxx01", O
1
0
1
0
1

ARB45, B"xxx01",
ARB45, B"xx011",
ARB45, B"xx011",
ARB45, B"x0111",
ARB45, B"x0111",

PRPRPRRPRPPPPRRPRPO

END TABLE;
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X

X X X X X X X X X X X

=>
=>
=>
=>
=>
=>
=>
=>
=>
=>
=>
=>

ARBA45;
ARBA45;
ARBA45;
ARBA45;
ARBO3;
ARBO2;
ARB13;
ARB12;
ARB23;
ARB22;
ARB33;
ARB32;

% park %

%

%

%

%
%

%

%

%

%

%

%

%

%

%
%

%



%********************** Regl Ster SeCtIOﬂ
**********************************%

0/&**************************************************************************%

% The external data bus is driven by the internal tri_state_node %
% which internally ties separate users of the bus. %
P _DATA[] = T_DATA[];

% Regi ster selects %
FPGA REG 0 CS = (P_ADDR31 == B"0") & !P_CS M;
FPGA REG 1 CS = (P_ADDR31 == B"1") & ! P_CS M;

% FPGA_REG 0 bits
%

% Bit 0 : F_RANGE, SDRAM PLL freq range %
% 0 = 100nmhz - 200nmhz (default) %
% 1 = 50mhz - 100nhz %
%Bit 1 : 0 (spare bit) %
% Bit 2 : disable external interface, 1 = disabled %
% Bit 3 : 0 (spare bit) %
% Bit 4 : 0 (spare bit) %
% Bit 5 : LEDL indictor %
% Bit 6 : LEDO indictor %
% Bit 7 : LED2 indictor %
% FPGA REG 0 read %
T_DATAO = TRI (FPGA REG 00, FPGA REG0 CS & !P_ CE N);
T_DATAL = TRI (FPGA REG 01, FPGA REG0 CS & !P_ CE N);
T_DATA2 = TRI (FPGA REG 02, FPGA REG0 CS & !P_ CE N);
T_DATA3 = TRl (FPGA_REG 03, FPGA REG 0 CS & 'P_CE N);
T_DATA4 = TRl (FPGA_REG 04, FPGA REG 0 CS & 'P_CE N);
T_DATA5 = TRl (FPGA_REG 05, FPGA REG 0 CS & 'P_ CE N);
T_DATA6 = TRI (FPGA_REG 06, FPGA REG 0 CS & 'P_CE N);
T_DATA7 = TRI (FPGA_REG 07, FPGA REG 0 CS & 'P_CE N);
% FPGA REG O wite %
FPGA REG O[].CLRN = P_RESET_N;
FPGA REG O[].PRN = VCC;
FPGA REG 0[].CLK = !(FPGA_REG 0_CS & ! P_WBE_NO);
FPGA REG 0[].D = P_DATA[];
% FPGA REG 1 bits
%
% Bit 0 : SPREAD SPECTRUM SEL %
% 0 = SPREAD_SPECTRUM SEL = Enabl e SS cl ocki ng
%
% 1 = SPREAD_SPECTRUM SEL = Di sable SS
cl ocki ng %
%Bit 1: PCl_CLK SEL %
% 0 = PCl_CLK SEL = PCl onboard cl ock sel ected
%
% 1 = PCl _CLK_SEL = PCl offboard cl ock
sel ected %
%Bit 2 : MASTER CLK SEL1 %
%Bit 3 : MASTER CLK SELO %
% SEL1, SELO
%
% 0 ,0 = MASTER CLK = 33Mhz

%
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% 0 ,1 = MASTER _CLK = 66Mhz %
% 1 ,0 = MASTER_CLK = 100Mhz %
% 1 ,1 = MASTER CLK = 133Mhz %
% Function inplenented by the FPGA. %
%Bit 4 : PCl_ARB SEL switch %
% 0 = Use external arbiter (switch cl osed) %
% EXT_ARB = | ow %
% 1 = Use 405EP internal arbiter (sw tch opened) %

% EXT_ARB = hi gh %
% Function inplenented by the FPGA. %

%Bit 5: PCl_FREQ SEL switch %
% 0 = Force PCl Bus speed to be 33Whz or 25Mhz %

% 1 = Alow 66Mz PCl if available %
% Function inplenmented in hardware. %

%Bit 6 : FLASH ONBD N switch %

% 0 = On board FLASH enabled (switch closed) %

% 1 = On board FLASH di sabl ed (sw tch opened) %

% Function inplenmented in hardware. %

%Bit 7 : FLASH SRAM SEL switch %

% 0 = FLASH hi gh addr (switch cl osed) %

% 1 = FLASH | ow addr (sw tch opened) %

% Function inplenented in hardware. %

% FPGA_REG 1 read %

T _DATAO = TRI (FPGA REG 10, FPGA REG 1 CS & !P_CE_N);
T DATAL = TRI (FPGA REG 11, FPGA REG 1 CS & !P_CE N);
T DATA2 = TRI (FPGA REG 12, FPGA REG 1 CS & !P_CE N);
T DATA3 = TRI (FPGA REG 13, FPGA REG 1 CS & !P_CE N);
T DATA4 = TRI (FPGA REG 14, FPGA REG 1 CS & !P_CE N);
T DATA5 = TRI (FPGA REG 15, FPGA REG 1 CS & !P_CE N);
T _DATA6 = TRI (FPGA REG 16, FPGA REG 1 CS & !P_CE N);
T _DATA7 = TRI (FPGA REG 17, FPGA REG 1 CS & !P_CE N);
% FPGA REG 1 write %

% Read only register %

EXT_PCI _ARB_N = EXT_ARB N # ! TARGET MODE_EN;
INT_PCI _ARB N = ! EXT_ARB_N # ! TARGET MODE_EN,
TARGET _MODE = ! TARGET _MODE_EN,
TARGET_MODE_N = TARGET_MODE_EN;

%**************************************************************************%

Of x**x*kxkxkkrkxkxkkxkxkx External Connector Section

************************%

%r**************************************************************************O/o

11-10

% Chip select for an external device %
% WIIl be lowif any is low, otherw se high %
IF (FPGA_REG 16 == B"1") THEN

% Onboard FLASH is disabled, P_CS_NO is used externally

% ! P_CS EXTDEV.N = IP_CS N0 # !|P_CS_ N2 # ! P_CS_N3; %
P_CS EXTDEV_.N = P.CS N0 & P_CS N2 & P_CS _N3;

ELSE

% Onboard FLASH is enabled, P_CS NO is used on 38P1861 boar d%

%!P _CS EXTDEV.N = IP.CS N4 # I|P_CS N5 # ! P_CS N6; %
P_CS EXTDEV_N = P_CS N2 P_CS _N3;

END | F;
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% Enabl e the interface all the time unless disabled by the user %

% Regi ster bit is low by default, i.e interface enabl ed %

| F (FPGA_REG 02 == B"1") THEN

AUX_ENABLE_CNTL_N = B"1"; % Di sabl e address and control %
AUX_ENABLE_DATA N = B"1"; % Di sabl e data %
ELSE

% Enabl e address and controls %

AUX_ENABLE_CNTL_N = B"0";
| F (P_CS_EXTDEV_N == B"0") THEN% Ext er nal
devi ce chip sel ect %
IF (P_RN\W== B"1") THEN% 405EP
r ead %
AUX DI R DATA = B"0";

% Direction BtoA, external -> 38P1861 %

AUX_ENABLE_DATA_N = P_CE_N, % Enabl e when P_OE goes | ow %

ELSE
AUX_DI R_DATA = B"1"; % 405EP write %
AUX_ENABLE_DATA N =
P_WBE NO; % Enabl e DATA %
END | F;
ELSE
% All ow data to fl ow away from 405EP to external connector%
AUX DI R_DATA = B"1"; % Direction AtoB, 38P1861 -> external %
AUX_ENABLE DATA N = B"0"; % Enabl e ri ght away %
END | F;
END | F;

%**************************************************************************%

%********************** CIOCkI ng SeCtIOﬂ
**********************************%

%**************************************************************************%

% Set SDRAM PLL freq range %

F_RANGE = FPGA REG 00;

% PCl clock selects %

PCl _I NT_CLKL. PRN = VCG
PCl _I NT_CLKL1. CLRN = VCC

PCl I NT_CLK1.CLK = PCl _ONBD CLK;
PCl _INT_CLKL. T = VCC,

PCl _I NT_CLK2. PRN = VCG,
PCl _I NT_CLK2. CLRN = VCC,

PCl _INT_CLK2. CLK = PCl _| NT_CLK1;
PCl _INT_CLK2. T = VCC;

I F (PCl _CLK _SEL == B"1") THEN
PCl _CLK = PCl _EXT_CLK; % PCl _CLK sourced from external generator %
ELSE
IF (PCl _FREQ SEL == B"0") THEN %Linmt PCl freq to 33.33Mhz
or |ess %
CASE MASTER CLK SEL[] IS
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% PCl _CLK
% PCl _CLK
% PCl _CLK

% PCl _CLK

oper ati on
% PCl _CLK
% PCl _CLK
% PCl _CLK

% PCl _CLK

33.

33.

25.

33.

33.

66.

50.

66.

33Mhz

33MWhz

00Mhz

33Mhz

33Mhz

67Mhz

00Mhz

67Mhz

END | F;

%

%

%

%

ELSE

%

%

%

%

END | F;

END CASE;

CASE MASTER CLK_SEL[]

%

END CASE;

WHEN O

WHEN 1

WHEN 2

WHEN 3

WHEN O

WHEN 1

WHEN 2

WHEN 3

=> PCl _CLK

=> PCl _CLK
=> PCl _CLK

=> PCl _CLK

PCl_ONBD CLK;
PCl | NT_CLKI;
PCl | NT_CLK2;
PCl | NT_CLK2;

| S% Al | ow 66. 66Mz PCI

=> PCl _CLK
=> PCl _CLK
=> PCl _CLK

=> PCl _CLK

PCl _ONBD_CLK;
PCl _ONBD_CLK;
PCl | NT_CLKI;

PCl | NT_CLKI;

%**************************************************************************%

**********************************%

%**************************

M sc Section

%**************************************************************************%

IRQL =

| RQ2
LEDO
LED1
LED2

EXT_IRQ
ISWSM N

FPGA REG 06;
FPGA_REG 05;
FPGA_REG 07;

%**************************************************************************%

%************************** Strappl ng Sect | on
*****************************%

%r**************************************************************************%

11-12

FPGA_REG 10.
FPGA _REG 10.
FPGA REG 10.
FPGA _REG 10.

FPGA _REG 11.
FPGA _REG 11.
FPGA REG 11.
FPGA REG 11.

FPGA_REG 12.
FPGA_REG 12.
FPGA_REG 12.

CLRN
PRN
CLK
D

CLRN
PRN
CLK

CLRN
PRN
CLK

VCC,

VCC,

P_CLK;

SPREAD SPECTRUM SEL,;

VCC,

VCC,

P_CLK;

PClI _CLK SEL;

VCC,
VCC,
P_CLK;
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END;

FPGA REG 12.

FPGA REG 13.
FPGA REG 13.
FPGA REG 13.
FPGA _REG 13.

FPGA REG 14.
FPGA REG 14.
FPGA REG 14.
FPGA _REG 14.

FPGA REG 15.
FPGA _REG 15.
FPGA REG 15.
FPGA REG 15.

FPGA REG 16.
FPGA _REG 16.
FPGA _REG 16.
FPGA_REG 16.

FPGA REG 17.
FPGA REG 17.
FPGA REG 17.
FPGA REG 17.

CLRN
PRN
CLK

CLRN
PRN
CLK

CLRN
PRN
CLK

CLRN
PRN
CLK

CLRN
PRN
CLK

MASTER CLK_SEL1,;

VCC,

VCC,

P_CLK;

MASTER CLK SELO;

VCC,

VCC,

P_CLK;
EXT_ARB_N;

VCC,

VCC,

P_CLK;

PCl _FREQ SEL,;

VCC,

VCC,

P _CLK;

FLASH ONBD N,

VCC,

VCC,

P _CLK;

FLASH SRAM SEL;
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11.1.2 Register Timing

The timing data which follows is based on simulation.

Table 11-1. Register Performance

Clock Source Destination Period (ns)  Rrequency (MHz)
clk |74169:CNT|Q3~fit~in1 | ARB~1.Q 17.7 56.49
clk [74169:CNT|Q1~fit~in1 | ARB~1.Q 17.7 56.49
clk |74169:CNT|Q1~fit~in1 | |74169:CNT|Q3~fit~in1 16.0 62.50
clk [74169:CNT|Q1~fit~in1 | |74169:CNT|Q2.Q 16.0 62.50
clk GNT_N4~.Q GNT_N4~.Q 12.6 79.36
clk GNT_N4~.Q GNT_N3~.Q 12.6 79.36
clk GNT_N4~.Q GNT_N2~.Q 12.6 79.36
clk GNT_N4~.Q GNT_N1~.Q 12.6 79.36
clk GNT_N4~.Q GNT_NO~-.Q 12.6 79.36
clk GNT_N4~.Q ARB~3.Q 12.6 79.36
PCI_INT_CLK1.Q | PCI_INT_CLK2.Q PCI_INT_CLK2.Q 6.8 147.05
PCI_ONBD_CLK PCI_INT_CLK1.Q PCI_INT_CLK1.Q 6.8 147.05
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Table 11-2

. Setup/Hold Time Analysis

Register Input Clock Setup (ns) Hol (ns)
ARB~1.Q FRAME_N clk 9.1ns 0.0ns
ARB~1.Q IRDY_N clk 9.1ns 0.0ns
ARB~2.Q FRAME_N clk 9.1ns 0.0ns
ARB~2.Q IRDY_N clk 9.1ns 0.0ns
ARB~3.Q FRAME_N clk 9.1ns 0.0ns
ARB~3.Q IRDY_N clk 9.1ns 0.0ns
GNT_NO~.Q FRAME_N clk 9.1ns 0.0ns
GNT_NO~.Q IRDY_N clk 9.1ns 0.0ns
GNT_N1~.Q FRAME_N clk 9.1ns 0.0ns
GNT_N1~.Q IRDY_N clk 9.1ns 0.0ns
GNT_N2~.Q FRAME_N clk 9.1ns 0.0ns
GNT_N2~.Q IRDY_N clk 9.1ns 0.0ns
GNT_N3~.Q FRAME_N clk 9.1ns 0.0ns
GNT_N3~.Q IRDY_N clk 9.1ns 0.0ns
GNT_N4~.Q FRAME_N clk 9.1ns 0.0ns
GNT_N4~.Q IRDY_N clk 9.1ns 0.0ns
REQ_B0.Q REQ_NO clk 3.4ns 0.0ns
REQ_B1.Q REQ_N1 clk 3.4ns 0.0ns
REQ_B2.Q REQ_N2 clk 3.4ns 0.0ns
REQ_B3.Q REQ_N3 clk 3.4ns 0.0ns
REQ_B4.Q REQ_N4 clk 3.4ns 0.0ns
FPGA_REG_00.Q | P_DATAO P_ADDR31 0.0ns 5.6ns
FPGA_REG_01.Q | P_DATA1l P_ADDR31 0.0ns 5.6ns
FPGA_REG_02.Q | P_DATA2 P_ADDR31 0.0ns 5.6ns
FPGA_REG_03.Q | P_DATA3 P_ADDR31 0.0ns 5.6ns
FPGA_REG_04.Q | P_DATA4 P_ADDR31 0.0ns 5.6ns
FPGA_REG_05.Q | P_DATA5 P_ADDR31 0.0ns 5.6ns
FPGA_REG_06.Q | P_DATA6 P_ADDR31 0.0ns 5.6ns
FPGA_REG_07.Q | P_DATA7 P_ADDR31 0.0ns 5.6ns
FPGA_REG_00.Q | P_DATAO P_CS N4 0.0ns 5.6ns
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Table 11-2. Setup/Hold Time Analysis (cont.)

Register Input Clock Setup (ns) Hol (ns)
FPGA_REG_01.Q | P_DATAl P_CS_N4 0.0ns 5.6ns
FPGA_REG_02.Q | P_DATA2 P_CS N4 0.0ns 5.6ns
FPGA_REG_03.Q | P_DATA3 P_CS N4 0.0ns 5.6ns
FPGA_REG_04.Q | P_DATA4 P_CS_N4 0.0ns 5.6ns
FPGA_REG_05.Q | P_DATA5 P_CS_N4 0.0ns 5.6ns
FPGA_REG_06.Q | P_DATA6 P_CS N4 0.0ns 5.6ns
FPGA_REG_07.Q | P_DATA7Y P_CS N4 0.0ns 5.6ns
FPGA_REG_00.Q | P_DATAO P_WBE_NO 0.0ns 5.5ns
FPGA _REG_01.Q | P_DATA1l P_WBE_NO 0.0ns 5.5ns
FPGA_REG_02.Q | P_DATA2 P_WBE_NO 0.0ns 5.5ns
FPGA_REG_03.Q | P_DATA3 P_WBE_NO 0.0ns 5.5ns
FPGA _REG_04.Q | P_DATA4 P_WBE_NO 0.0ns 5.5ns
FPGA _REG_05.Q | P_DATA5 P_WBE_NO 0.0ns 5.5ns
FPGA_REG_06.Q | P_DATA6 P_WBE_NO 0.0ns 5.5ns
FPGA_REG_07.Q | P_DATA7Y P_WBE_NO 0.0ns 5.5ns
FPGA_REG_10.Q | SPREAD_SPECTRUM_SEL | P_CLK 3.4ns 0.0ns
FPGA_REG_11.Q | PCI_CLK_SEL P_CLK 3.5ns 0.0ns
FPGA_REG_12.Q | MASTER_CLK_SEL1 P_CLK 3.4ns 0.0ns
FPGA_REG_13.Q | MASTER_CLK_SELO P_CLK 3.4ns 0.0ns
FPGA_REG_14.Q | EXT_ARB_N P_CLK 3.7ns 0.0ns
FPGA_REG_15.Q | PCI_FREQ_SEL P_CLK 3.4ns 0.0ns
FPGA_REG_16.Q | FLASH_ONBD_N P_CLK 3.4ns 0.0ns
FPGA_REG_17.Q | FLASH/SRAM_SEL P_CLK 3.4ns 0.0ns
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Table 11-3. Delay Matrix

Source Destination Min Path (ns) Max Path (ns)
P_ADDR31 AUX_DIR_DATA - 15.8
P_CLK AUX_DIR_DATA - 9.5
P_CS _NO AUX_DIR_DATA - 6.0
P_CS N2 AUX_DIR_DATA - 6.0
P_CS_N3 AUX_DIR_DATA - 6.0
P_CS_N4 AUX_DIR_DATA - 15.8
P_RNW AUX_DIR_DATA - 6.0
P_WBE_NO AUX_DIR_DATA - 15.7
P_ADDR31 AUX_ENABLE_CNTL_N - 10.3
P_CS_N4 AUX_ENABLE_CNTL_N - 10.3
P_WBE_NO AUX_ENABLE_CNTL_N - 10.2
P_ADDR31 AUX_ENABLE_DATA_N - 15.8
P_CLK AUX_ENABLE_DATA N - 9.5
P_CS_NO AUX_ENABLE_DATA N - 6.0
P_CS N2 AUX_ENABLE_DATA_N - 6.0
P_CS N3 AUX_ENABLE_DATA_N - 6.0
P_CS_N4 AUX_ENABLE_DATA N - 15.8
P_OE_N AUX_ENABLE_DATA N - 6.1
P_RNW AUX_ENABLE_DATA_N - 6.0
P_WBE_NO AUX_ENABLE_DATA_N 6.0 15.7
EXT_ARB_N EXT_PCI_ARB_N - 6.3
TARGET_MODE_EN EXT_PCI_ARB_N - 6.1
P_ADDR31 F_RANGE - 15.3
P_CS_N4 F_RANGE - 15.3
P_WBE_NO F_RANGE - 15.2
clk GNT_NO - 4.0
clk GNT_N1 - 4.0
clk GNT_N2 - 4.0
clk GNT_N3 - 4.0
clk GNT_N4 - 4.0
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Table 11-3. Delay Matrix (cont.)

Source Destination Min Path (ns) Max Path (ns)
EXT_ARB_N INT_PCI_ARB_N - 6.3
TARGET_MODE_EN INT_PCI_ARB_N - 6.1
EXT_IRQ IRQ1 - 6.0
SW_SMI_N IRQ2 - 6.0
P_ADDR31 LEDO - 15.3
P_CS N4 LEDO - 15.3
P_WBE_NO LEDO - 15.2
P_ADDR31 LED1 - 15.3
P_CS_N4 LED1 - 15.3
P_WBE_NO LED1 - 15.2
P_ADDR31 LED2 - 15.3
P_CS_N4 LED2 - 15.3
P_WBE_NO LED2 - 15.2
MASTER_CLK_SELO PCI_CLK 6.0 9.7
MASTER_CLK_SEL1 PCI_CLK - 6.0
PCI_CLK_SEL PCI_CLK - 6.1
PCI_EXT_CLK PCI_CLK - 6.0
PCI_FREQ_SEL PCI_CLK 6.0 9.7
PCI_ONBD_CLK PCI_CLK 6.0 17.8
P_ADDR31 P_DATAO 6.1 15.7
P_CLK P_DATAO - 9.4
P_CS N4 P_DATAO 6.1 15.7
P_OE_N P_DATAO 6.1 11.8
P_WBE_NO P_DATAO - 15.6
P_ADDR31 P_DATA1 6.1 15.7
P_CLK P_DATAl - 9.4
P_CS_N4 P_DATA1 6.1 15.7
P_OE_N P_DATA1 6.1 11.8
P_WBE_NO P_DATAl - 15.6
P_ADDR31 P_DATA2 6.1 15.8
P_CLK P_DATA2 - 9.4
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Table 11-3. Delay Matrix (cont.)

Source Destination Min Path (ns) Max Path (ns)
P_CS_N4 P_DATA2 6.1 15.8
P_OE_N P_DATA2 6.1 11.8
P_WBE_NO P_DATA2 - 15.7
P_ADDR31 P_DATA3 6.1 15.7
P_CLK P_DATA3 - 9.4
P_CS N4 P_DATA3 6.1 15.7
P_OE_N P_DATA3 6.1 11.8
P_WBE_NO P_DATA3 - 15.6
P_ADDR31 P_DATA4 6.1 15.7
P_CLK P_DATA4 - 9.4
P_CS N4 P_DATA4 6.1 15.7
P_OE_N P_DATA4 6.1 11.8
P_WBE_NO P_DATA4 - 15.6
P_ADDR31 P_DATA5 6.1 15.7
P_CLK P_DATA5S - 9.4
P_CS_N4 P_DATA5 6.1 15.7
P_OE_N P_DATA5 6.1 11.8
P_WBE_NO P_DATA5S - 15.6
P_ADDR31 P_DATA6 6.1 15.7
P_CLK P_DATA6 - 9.5
P_CS_N4 P_DATA6 6.1 15.7
P_OE_N P_DATA6 6.1 11.8
P_WBE_NO P_DATA6 - 15.6
P_ADDR31 P_DATA7 6.1 15.7
P_CLK P_DATA7 - 9.4
P_CS N4 P_DATA7 6.1 15.7
P_OE_N P_DATA7 6.1 11.8
P_WBE_NO P_DATA7 - 15.6
TARGET_MODE_EN TARGET_MODE - 6.1
TARGET_MODE_EN TARGET_MODE_N - 6.1
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Chapter 12. Bill of Materials

Auxiliary Materials in Kit . . . ... page 12-5
SDRAM OPtiONS . . v v e page 12-6
Debugging ToOIS. . . . ... page 12-7
Evaluation Board Bill of Materials. . .............. ... ... ... ....... page 12-8

Table 12-5, “Evaluation Board Bill of Materials,” on page 12-8 identifies all parts that can possibly be

assembled on the board. Those parts that are not assembled on the board, as it ships from the
factory, are labeled DNP (do not populate). In some cases installation of DNP parts requires the

removal of installed parts and constitutes a change in the design of the board. IBM does not support

boards that have been modified by removing normally installed parts.

Materials provided with the board but that are not a part of board assembly are detailed in Table 12-2,

“Auxiliary Materials in Kit,” on page 12-5 on.

12.1 Component Location

The location of any component on the board can be identified by using the coordinate grid that

appears along the outside edges of the board. An example of this grid, as it appears on the top side of
the board is shown in Figure 12-2. The X-coordinate scale is along the short edge of the board and

the Y-coordinate scale is along the long edge of the board.

The coordinates of each component are provided in a table that appears in the schematic diagrams.
The schematic pages that contain this table are titted Component Placement. Figure 12-1 shows an

example of the table as it appears on the schematic page.

REF X Y R M

BT1 7830 4260 180
BT2 7995 1355 270
Ci 1135 11130 90
Cc2 6330 11120 90

Zz2 Z2 Z2 Z

Figure 12-1. Example of a Component Placement List in the Schematics

Bill of Materials
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The information provided in each column of the component placement table is described in
Table 12-1:

Table 12-1. Component Placement Data Description

Column Heading 1 Description
REF Reference designator as it appears in the BOM and the schematics
X X-coordinate of the component location
Y Y-coordinate of the component location
R Rotation of the component in degrees
M Shows which side of the board the component is on:
N = top side
Y = bottom side
Note 1: The column headings shown are representative only. The actual column headings will vary from
schematic to schematic. However, the information provided is the same in all cases.

All of the coordinates are referenced to the 0,0 datum point which is at the center of the mounting hole
in the bottom left corner of the board as viewed from the top side. The coordinate values in the table
and the labels on the board are given in thousandths of inches. For example, an X-coordinate value
of 7995 indicates that the component has an X-coordinate that is 7.995 inches from the 0,0 datum.
Note that it is possible for components to have negative coordinate values.

The normal procedure to locate a component is to look up the coordinates in the Component
Placement table in the schematic diagram, then use the X and Y scales on the edge of the board to
get to the approximate location of the component on the board. The reference designator that is silk-
screened on the board is then use to locate the component precisely. The location of component BT1
at coordinates X = 7830 and Y = 4260 from the example table is shown in Figure 12-2.

Note: The appearance of the scales as shown in the example figure is representative only. The
actual appearance will vary from board to board due to constraints imposed by available board
space and component placement. However, the basic format is the same in all cases with a
reference mark appearing, whenever possible, every inch.
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Figure 12-3. Board Location Grid—Bottom View
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12.2 Bills of Materials

The following tables identify all of the components and tools that are associated with the board.

Table 12-2. Auxiliary Materials in Kit

Schematic
P/N Qty Supplied Description Details
na 1 PC-133 SDRAM module Package: 168-pin DIMM
Vendor: Generic
Vendor P/N:
na 1 ATX power supply Package: ATX power supply
Vendor: Avance
Vendor P/N: IBM-150PFC
04H5457 1 AMD Flash EPROM 128KX8 | Package: PLCCE32
120ns Vendor: AMD
Vendor P/N: AM29F040B-120JC V
na 1 Power Cap for timer module Package:
(Battery and crystal case is Vendor: Dallas Semiconductor
applied over U17) Vendor P/N: DS9034PCX
na 6 Standard shunt, 2.54mm Package:
Vendor: AMP/Tyco
Vendor P/N: 1-382811-6
na 9 Locking card support on base Package:
Vendor: Richo
Vendor P/N: LCBCB-8-01
1 IIC Serial PROM Package:

Vendor: SGA-Thomson
Vendor P/N: M24C02 WBN6

Bill of Materials
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Table 12-3. SDRAM Options

Qty Supplied Description
1 16M x 64, 133MHz
Package: 168-pin DIMM
Vendor 1: Any generic PC-133 compatible SDRAM with an addressing mode supported

by the PPC405EP
Vendor 1 P/N:
Vendor 2:
Vendor 2 P/N:
Location:
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Table 12-4. Debugging Tools

Qty
Supplied Description

0 168-pin DIMM analysis probe
Vendor 1: FuturePlus, Inc.
Vendor 1 P/N: FS2320
Location:

0 64-bit PCI analysis probe (passive)
Vendor 1: FuturePlus, Inc.
Vendor 1 P/N:  FS2005
Location:

0 High-density termination adapter

Vendor 1: Hewlett-Packard
Vendor 1 P/N: E5346A
Location:

Bill of Materials
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Table 12-5. Evaluation Board Bill of Materials

DNP

Value

Qty

Ref Des

JEDEC Type

Vendor

Vendor PN

ALT1 Vendor

ALT1 Vendor PN Al

T2 Vendor

Al

T2 Vendor PN

0.1U

318

C4,C8, C14, C15, C17, C18, C20-C22,
C24-C28, C31, C32, C34, C35, C39,
C41, C45, C46, C50, C56, C58, C60,
C62, C63, C65, C66, C69-C71, C73,
C77-C79, C82-C89, C91, C92, C94,
C99-C103, C106-C110, C112-C119,
C121, C122, C125, C130, C131, C133-
C136, C138, C140, C142, C144, C145,
C148, C149, C152, C153, C155-C158,
C161, C162, C164, C176-C178, C180,
C182, C183, C187, C189, C197, C198,
C204, C205, C209, C210, C213, C214,
C216-C219, C224-C226, C228, C230,
C232, C237, C242, C243, C245, C248-
C252, C254-C260, C265, C268, C281,
C284-C286, C288-C291, C293-C304,
C306-C308, C310, C313, C314, C316,
C317, C319-C324, C326, C328-C337,
C339, C341-C365, C367-C374, C376,
C377, C379-C480

SMECO0603

KEMET

C0603C104Z3VAC

TDK

C1608Y5V1E104ZT

AVX

06033G104ZAT2A

33U

56

C3, C5, C16, C29, C30, C33, C36,
C37, C43, C47, C61, C64, C75, C96-
C98, C111, C124, C126-C128, C132,
C141, C147, C150, C154, C166, C175,
C179, C186, C188, C190, C193-C196,
C199-C203, C206-C208, C212, C215,
C220-C223, C229, C231, C235, C236,
C238, C246

SMEC2816R

SPRAGUE

293D336X0020D2T

NEC

NRD336M20RBM

AVX

TAJD336M020R

100P

N

C67,C120

SMC2225_100

AVX

2225HA101JATRE

100P

N

C72,C123

SMEC1206R

AVX

12061A101KAT2A

MURATA

GRM426C0G101K1
00AD

TDK

C3216C0G2A101
KT

0.0033U

C68, C74, C81, C129, C137, C143

SMECO0805R

AVX

08055C332KAT2A

KEMET

C0805C332K5RAC

TDK

C2012X7R1H332
KT

1K@10
O0Mhz

16

C6, C7, C13, C38, C40, C42, C44,
C48, C49, C51-C53, C55, C57, C59,
C253

SMEC0603

FAIR-RITE
CORP

2506031027Y0

VISHAY

ILBB-0603-1000

ou

C139, C163, C375

SMC1206R

MURATA

BLM31A700S

0.001U

I

C90, C146, C287, C309

SMEC0603

AVX

06035C102JAT2A

KEMET

C0603C102J5RAC

MURATA

GRM39X7R102J0
50AD

33P

C171, C181

SMECO0805R

AVX

08055A330JAT2A

KEMET

C0805C330J5GAC

MURATA

GRM40C0G330J0
50AD

C19, C23

SMEC2816R

DIGIKEY

283-2438-1-ND

Cooper-
Bussmann

SFT-7
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Table 12-5. Evaluation Board Bill of Materials (cont.)

DNP Value Qty Ref Des JEDEC Type Vendor Vendor PN ALT1 Vendor ALT1 Vendor PN ALT2 Vendor ALT2 Vendor PN
100P 22 C9, C54, C261-C264, C266, C267, SMECO0603 PANASONIC ECU-V1H101JCV - - - -
C269-C280, C282, C283
10P 6 C76, C93, C292, C305, C315, C325 SMEC0603 AVX 06035A100JAT2A KEMET C0603C100J5GAC | MURATA GRM39C0G100J0
50AD
47P 1 C312 SMECO0805R AVX 08055A470JAT2A KEMET C0805C470J5GAC | MURATA GRM40C0G470J0
50AD
6 DS1, DS3, DS6, DS9-DS11 SMC_LED3 PANASONIC LN1351C - - - -
3 DS2, DS7, DS8 SMC_LED3 PANASONIC LN1251C - - - -
2 DS4, DS5 SMC_LED3 PANASONIC LN1451C - - - -
2 F1, F3 FUSEBLK_2 DIGIKEY F1227TR-ND LITTLEFUSE 154004 - -
3 F2, F4, F5 FUSEBLK_2 DIGIKEY F1222TR-ND LITTLEFUSE 154001 - -
10 FL1-FL10 FILTER3216 TDK HF70ACB-321611T |- - - -
6 J1, J3, J23, J34, J40, J43 BERG1X1 MOLEX 22-28-4010 - - - -
1 J10 CONN2X100_S | BERGSTAK 61082-202000 - - - -
MRECP_461
10 J6, J9, J11, J21, J22, J24, J28, J30, BERG2X1 AMP 104350-1 - - - -
J33, 341
3 J8, J12, J29 CONN_MICTO | AMP 2-767004-2 - - - -
R38
2 J13,J18 RJ45_L1X1_LE | AMP 406549-4 - - - -
D2
6 J2,J14, 315, J17, 325, J26 HDR1X3_MTAl | AMP 640452-3 - - - -
00
1 Ji6 DIMM_SOCKET | MOLEX 71251-0012 - - - -
_168_GENERIC
2 J20, J39 SMA AMP 221789-1 - - - -
1 J27 HDRM2X8_JTA | THOMAS & PS-16DS-WXA - - - -
GCLIP BETTS
1 J31 VHEADER_2X1 |3M 2520-6003-UB - - - -
0
4 J35, J36, J38, J42 CEE2X60SV3_ | AMP 145154-4 - - - -
SPECIAL
1 J37 HDR2X5A AMP 104352-5 - - - -
1 J4 CONN2X10_VH | MOLEX 39-29-9202 - - - -
DR_PEGS
1 J7 DCONN9X2P_3 | AMP 787920-1 - - - -

18
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Table 12-5. Evaluation Board Bill of Materials (cont.)

DNP Value Qty Ref Des JEDEC Type Vendor Vendor PN ALT1 Vendor ALT1 Vendor PN ALT2 Vendor ALT2 Vendor PN
3 Q1-Q3 SOT23 ON BAS16LT1 ROHM BAS16 SOT-23 - -
SEMICONDUC
TOR
8 Q4-Q11 SOT23 SEMTECH SLVU2.8TC - - - -
4 Q12-Q15 SOT23 International IRLML6401 - - - -
Rectifier
10K 30 R9, R10, R18, R26, R31-R34, R45, SMERO0805R PANASONIC ERJ6GEYJ103V ROHM MCR10EZHJ103 PHILIPS 232273061103
R46, R57, R129, R131, R135, R183-
R185, R215, R216, R221, R226, R240,
R245, R258, R260, R296, R298, R338,
R352, R382
1K 46 R6, R7, R11, R21, R40-R43, R47-R49, | SMERO805R ROHM MCR10EZHJ102 PANASONIC ERJ6GEYJ102V PHILIPS 232273061102
R54, R93, R94, R97, R99-R102, R163-
R168, R206-R208, R211-R214, R219,
R222, R223, R228, R241, R244, R246,
R303, R311, R351, R364, R383, R409,
R468
1.0K 4 R103, R104, R319, R328 SMERO0603 PANASONIC ERJ3GEYJ102V - - - -
56 16 R39, R50, R52, R56, R105, R113, SMERO0805R PHILIPS 232273061560 PANASONIC ERJ6GEYJ560V ROHM MCR10EZHJ560
R116, R123, R145, R146, R151, R153,
R154, R187, R346, R403
100 20 R12-R15, R22, R44, R75, R76, R106, | SMERO805R PANASONIC ERJ6ENF1000V ROHM MCR10EZHF1000 | PHILIPS 232273461001
R144, R209, R217, R218, R224, R225,
R238, R239, R387, R395, R408
205 2 R107, R156 SMERO0805R PANASONIC ERJBENF2050V - - - -
0 32 R108, R130, R134, R140, R142, R152, | SMER0603 ROHM MCRO3EZHJ000 PHILIPS 232270296001 PANASONIC | ERJ3GEYOROOV
R155, R158, R322, R324, R327, R396,
R405-R407, R410, R412-R418, R424,
R425, R436, R438, R446, R452, R453,
R465, R466
10K 30 R110, R112, R117, R127, R334, R337, | SMER0402 PANASONIC ERJ2GEJ103X PHYCOMP 9C1A04021002JLH |- -
R341, R345, R348, R350, R354, R358- F3
R361, R366, R367, R370, R372, R374,
R376, R378, R384, R389, R390, R392,
R398-R400, R402
31.6 10 R111, R115, R118, R124, R128, R343, | SMER0603 PANASONIC ERJ3EKF31R6V PHYCOMP 9C06031A31R6FKH | - -
R347, R353, R357, R388 FT
392 1 R114 SMERO0805R PANASONIC ERJBENF3920V - - - -
127 1 R125 SMERO0805R PANASONIC ERJBENF1270V - - - -
232 1 R126 SMERO0805R PANASONIC ERJBENF2320V - - - -
10K 15 R137, R171-R176, R178, R180, R249, | SMER0603 PANASONIC ERJ3GEYJ103V - - - -

R250, R362, R379-R381
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Table 12-5. Evaluation Board Bill of Materials (cont.)

DNP Value Qty Ref Des JEDEC Type Vendor Vendor PN ALT1 Vendor ALT1 Vendor PN ALT2 Vendor ALT2 Vendor PN
48.70 5 R143, R147-R150 SMERO0805R PHILIPS 232273464879 PANASONIC ERJBENF48R7V ROHM MCR10EZHF48R
7
62 3 R157, R182, R186 SMERO0805R PANASONIC ERJ6GEYJ620V ROHM MCR10EZHJ620 PHILIPS 232273061629
78.7 1 R159 SMERO0805R PANASONIC ERJGENF78R7V PHYCOMP 9C08052A78R7FKH | - -
FT
100 12 R16, R17, R19, R20, R23-R25, R27- SMERO0603 PANASONIC ERJ3GEYJ101V - - - -
R29, R160, R161
5.1K 17 R162, R197, R419-R421, R429, R432- | SMERO805R PHILIPS 232273061512 PANASONIC ERJ6GEYJ512V ROHM MCR10EZHJ512
R434, R441, R448-R450, R455, R460-
R462
0.0 22 R169, R333, R336, R344, R349, R356, | SMER0402 PANASONIC ERJ2GEOROOX PHYCOMP 9C1A04020R00JLH | - -
R363, R365, R368, R369, R371, R373, F3
R375, R377, R385, R386, R391, R393,
R394, R397, R401, R404
200 15 R177,R179, R181, R220, R227, R233, | SMERO805R PANASONIC ERJ6GEYJ201V PHILIPS 232273061201 ROHM MCR10EZHJ201
R247, R248, R251, R277, R314, R340,
R342, R355, R411
8.2K 25 R192-R196, R198-R201, R204, R205, | SMERO805R PANASONIC ERJ6GEYJ822V ROHM MCR10EZHJ822 PHILIPS 232273061822
R422, R428, R430, R431, R440, R442-
R444, R447, R456-R458, R463, R469
49.90 16 R229-R232, R236, R237, R242, R243, | SMERO805R PANASONIC ERJ6ENF49R9V ROHM MCR10EZHF49R9 | PHILIPS 232273464999
R305-R307, R318, R326, R330-R332
75 8 R234, R235, R316, R317, R427, R437, | SMERO805R PANASONIC ERJ6ENF75R0V ROHM MCR10EZHF75R0 | PHILIPS 232273467509
R445, R459
24.90 64 R58-R67, R69-R74, R77-R92, R261- | SMER0603 PANASONIC ERJ3EKF24R9V PHILIPS 232270462499 ROHM MCRO3EZPFX24
R276, R278-R293 R9
ou 1 R30 SMC1210 TDK HF50ACB-322513-T | - - - -
6.8 5 R309, R310, R312, R313, R315 SMERO0805R PANASONIC ERJ6GEYJ6R8V PHYCOMP 9C08052A6R80JLH | - -
'_—r
31.60 1 R339 SMERO0805R PANASONIC ERJ6ENF31R6V ROHM MCR10EZHF31R6 | PHILIPS 232273463169
69.8K 2 R35, R96 SMER1206R PHILIPS 232272466983 ROHM MCR18EZHF6982 | PANASONIC | ERJBENF6982V
4.87K 2 R36, R98 SMER1206R PHILIPS 232272464872 PANASONIC ERJBENF4871V ROHM MCR18EZHF4871
3.3M 2 R37, R95 A155N1100P2 | DALE RNX-3/4 3300KIM | - - - -
ELECTRONICS
1.5K 1 R38 SMER1206R PANASONIC ERJBENF1501V ROHM MCR18EZHF1501 | PHILIPS 232272461502
2 RN1, RN2 SOE14RN_330 | DALE SOMC1401103G CTS 768141103G - -
ELECTRONICS
100 2 RV1, RV2 SM_POT BOURNS 3214W-1-101W - - - -
3 S1-S3 SPDTF APEM A2216 - - - -




[ANAN

[enuely preog uoneniens 435070dd

Table 12-5. Evaluation Board Bill of Materials (cont.)

DNP Value Qty Ref Des JEDEC Type Vendor Vendor PN ALT1 Vendor ALT1 Vendor PN ALT2 Vendor ALT2 Vendor PN
1 S4 DIP_SMCSWIT | GRAYHILL 90HBWO8PR - - - -
CH8
2 T1, T2 SOG16T_540_ | PULSE PE-H1086 - - - -
H235
92 TP1, TP8, TP9, TP11-TP16, TP18- TP DO NOT DO NOT ORDER - - - -
TP100 ORDER
8 TP2-TP7, TP10, TP17 EHOLE DO NOT DO NOT ORDER - - - -
ORDER
1 U1l SOE14_280R FAIRCHILD MM74HC74AMX MOTOROLA MC74HC74AD - -
2 u10, U43 SOE14_280R FAIRCHILD 74LCX125M - - - -
2 U5, U11 SSOP28P65_21 | TI SN75LV4737A - - - -
2
1 u12 SOT223A DALLAS SEMI | DS1233DZ-10 SOT- | - - - -
223
1 U13 SOT223A DALLAS DS1233AZ-10 - - - -
SEMICONDUC
TOR
1 u1s TSSOP48P5 TEXAS SN74LVCH16245A |- - - -
INSTRUMENTS | DGGR
4 U16, U25, U27, U36 SOE14_280R PHILIPS N74F125D-T TEXAS SN74F125DR FAIRCHILD MM74F125MX
INSTRUMENTS
1 u17 SOG34_PWRC | DALLAS DS1743P - - - -
AP
1 u18 PLCCE32 AMP 3-822498-1 - - - -
1 uU19 TSOP2_32 HITACHI HM628512BLTT - - - -
2 U2, uz23 SOE14_280R MOTOROLA MC74LVX14D - - - -
1 u20 SSOPE20P65 Tl 74LVCH244ADB - - - -
2 U7, u21 TSSOP14P65 PHILIPS 74LVC32APW-T TEXAS SN74LVC32APWR | - -
INSTRUMENTS
1 u22 TSSOP14P65 NATIONAL 74LCX86MTC - - - -
2 U24, U32 QFPEB0OP65 NATIONAL DP83843VJE - - - -
2 U29, U39 SOE14_280R PHILIPS N74F06D-T - - - -
1 u3 SOE14_280R TEXAS SN74ALS04BDR - - - -
INSTRUMENTS
1 u30 TQFP32P8 MOTOROLA MPC961CFA - - - -
C9531A |1 u34 TSSOP28_P65 | IMI C9531AT
T
1 U35 EPBGA23X23_ | IBM 405D4 - - - -

385
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Table 12-5. Evaluation Board Bill of Materials (cont.)

DNP Value Qty Ref Des JEDEC Type Vendor Vendor PN ALT1 Vendor ALT1 Vendor PN ALT2 Vendor ALT2 Vendor PN
CY2305 |1 u3s7 SOEO08_280R CYPRESS CY2305SC-1H CYPRESS CY2305SI-1H - -
1 u3s SOE16_280R CYPRESS CY2309NZSC-1H - - - -
1 U4 SOE14_280R TEXAS SN74F86DR FAIRCHILD 74F86SCX - -
INSTRUMENTS
2 uU40, U49 TSSOP14P65 FAIRCHILD FST3125MTC - - - -
1 u42 TSSOP14P65 TEXAS 74LVCO8APWR - - - -
INSTRUMENTS
3 U44, U45, U48 SOG24_400 FAIRCHILD FST3384WM - - - -
1 u46 QFPE100RP65 | ALTERA EPM7128SQC100-7 | - - - -
2 U6, U8 TSSOP48P5 FAIRCHILD 74LCX16244MTD Tl 74LVC16244ADGG | - -
R
1 u9 SOE14_280R PHILIPS 74HC14D-T FAIRCHILD MM74HC14MX - -
2 VR1, VR2 D2_PAK LINEAR LT1085CM - - - -
TECHNOLOGY
I2CPRO |1 X1 DIP_SOCKET_ | AMP 2-382462-1 - - - -
MSOCK 8
ET
1 Y1 SG636 EPSON SG-636PCE- - - - -
25.000MCO
MA-306- | 1 Y2 MA306 EPSON MA-306-33.3333M- | - - - -
33.3333 C
M-C
TRUE |[0.1U 18 C1, C2, C10-C12, C159, C160, C165, | SMEC0603 KEMET C0603C104Z3VAC | TDK C1608Y5VIE104ZT | AVX 06033G104ZAT2A
C167-C169, C233, C234, C239-C241,
C244, C247
TRUE | 100P 22 C80, C95, C104, C105, C151, C170, SMECO0603 PANASONIC ECU-V1H101JCV - - - -
C172-C174, C184, C185, C191, C192,
C211, C227, C311, C318, C327, C338,
C340, C366, C378
TRUE |50 10 FID1-FID10 CARDFID
TRUE |[OU 9 R1, R3, R4, R136, R138, R141, R189, | SMC1210 TDK HF50ACB-322513-T | - - - -
R202, R203
TRUE |0 34 R2, R5, R8, R68, R109, R132, R133, | SMER0603 ROHM MCRO3EZHJ000 PHILIPS 232270296001 PANASONIC | ERJ3GEYOROOV
R139, R188, R190, R191, R210, R252-
R255, R297, R299-R302, R304, R308,
R321, R323, R325, R423, R426, R435,
R439, R451, R454, R464, R467
TRUE | 10K 9 R119-R122, R256, R257, R259, R294, | SMERO805R PANASONIC ERJ6GEYJ103V ROHM MCR10EZHJ103 PHILIPS 232273061103
R295
TRUE |[0.0 1 R170 SMERO0402 PANASONIC ERJ2GEOROOX PHYCOMP 9C1A04020R00JLH | - -
F3
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Table 12-5. Evaluation Board Bill of Materials (cont.)

DNP Value Qty Ref Des JEDEC Type Vendor Vendor PN ALT1 Vendor ALT1 Vendor PN ALT2 Vendor ALT2 Vendor PN
TRUE | 10K 2 R320, R329 SMERO0402 PANASONIC ERJ2GEJ103X PHYCOMP '9:g1A04021002JLH - -
TRUE |49.90 1 R335 SMERO0805R PANASONIC ERJ6ENF49R9V ROHM MCR10EZHF49R9 | PHILIPS 232273464999
TRUE | 1K 3 R51, R53, R55 SMERO0805R ROHM MCR10EZHJ102 PANASONIC ERJ6GEYJ102V PHILIPS 232273061102
TRUE 7 U14, U26, U28, U31, U33, U41, U47 SCOPEJACK JOHNSON 129-0701-201 - - - -
TOTAL 1204
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