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Purpose

This manual describes the features, installation and configuration of DIGITAL’s cus
PCI development backplane. The backplane allows a wide variety of StrongARM 
mixed processor) topologies to be tested. Specifically, it will allow verification and
evaluation of DIGITAL Semiconductor’s 21285 PCI I/O support chip and future PC
related StrongARM product line developments as system masters and intelligent 
devices in non-Intel/Alpha (or other desktop/server) environments.

Audience

The manual is intended for use by researchers, designers and developers who wi
experiment with or develop a variety of StrongARM-based system architectures u
PCI as the primary interconnect mechanism.

Manual Organization

Chapter 1, Introduction, introduces the PCI development backplane and identifies
key features.

Chapter 2, Installation, provides general information on installation and connectio
power.

Chapter 3, General Description, provides an overview of the backplane, explains 
implementation of signals and identifies compatibility issues.

Chapter 4, Configuration, identifies and describes the configurable options and pr
vides tables of jumper settings.

Appendix A, Technical Data, provides electrical and mechanical information abou
backplane.

Appendix B, Layout and Circuit Diagrams, provides layout and circuit diagrams fo
completeness and to explain configuration options.

Appendix C, Bill of Materials, provides a combined bill of materials for the EBSA-
BPL-5V and EBSA-BPL-3V3 Development Backplanes.

Appendix D, Support, Products, and Documentation, tells the user how and from w
to obtain support, and how to order DIGITAL Semiconductor products and 
documentation.
vii



Conventions

This section defines product-specific terminology, abbreviations, and other conventions 
used throughout this manual.

Caution

Cautions indicate potential damage to equipment or loss of data.

Note

Notes emphasize particularly important information.

Numbering

All numbers are decimal or hexadecimal unless otherwise indicated. The prefix 0x indi-
cates a hexadecimal number. For example, 19 is decimal, but 0x19 and 0x19A are hexa-
decimal. Otherwise, the base is indicated by a subscript; for example, 1002 is a binary 
number.

Signal Notation

In the circuit diagrams provided in Appendix B, active negative signals are indicated by 
a bar or overline; for example, FRAME. Active positive signals have no bar. 

Multiple signals are indicated by a colon and square brackets. For example AD[7:0] 
refers to address and data lines 7, 6, 5, 4, 3, 2, 1 and 0.

In text, active negative signals are suffixed by a # character. For example, IRDY#. 
Active positive signals have no suffix. This is consistent with the signal naming conven-
tion used in the PCI Local Bus specification.

Associated Documents

The following associated documents may be required or helpful when using this man-
ual:

• PCI Local Bus Specification V2.1.

• Cypress CY2260 datasheet (available from http://www.cypress.com).

• Cypress appnotes (Crystal Oscillator topics, Jitter in PLL-based Systems, Layout 
and Termination Techniques). (all available from http://www.cypress.com)

• Intel AP-523 appnote; Pentium Pro Processor Power Distribution Guidelines (avail-
able from http://www.intel.com under Pentium Pro processors). This appnote 
describes the VRM module.

• Semtech MP60 VRM module specification (available from 
http://www.semtech.com).
viii
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Introduction

1.1 StrongARM and PCI

The 21285 Core Logic Controller is part of DIGITAL Semiconductor’s provision of 
PCI I/O support for the StrongARM product family. Specifically, it is a support chip 
the SA-110 StrongARM microprocessor, integrating an SDRAM memory controlle
PCI bus, DMA engine, UART (data leads only), timers, interrupt control, boot ROM
Flash and low speed (X-bus) I/O in a single device. The chip supports an optional
tem arbiter, which shares pins with the X-bus control signals making it an either/o
option. Figure 1–1 shows a diagram of the 21285 and SA-110 in a Host Bridge ap
tion.

Figure 1–1 The 21285 in an SA-110 System

The 21285’s PCI interface can be statically configured in one of two modes:

• As a device (configuration space enabled peripheral) on PCI

• As the system master (Host Bridge)

An evaluation board (EBSA-285) supporting both modes is available. It can also oper-
ate standalone where PCI is not required.

This manual describes DIGITAL Semiconductor’s custom PCI backplane (Figure 1
which complements the EBSA-285 offering. The backplane allows a wide variety 
StrongARM (and mixed processor) topologies to be tested. Specifically, it will allo
verification and evaluation of the 21285 and future PCI related StrongARM produc
line developments as system masters and intelligent devices in non-Intel/Alpha (o
other desktop/server) environments.
Introduction 1–1



Key Features
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Figure 1–2 Backplane Block Diagram

1.2 Key Features

The backplane provides the following:

• Support for all features on the EBSA-285 module.

• An environment for verification, evaluation and benchmarking of StrongARM PCI 
support with the widest possible range of PCI peripherals. For this reason, the stan-
dard PCI I/O form factor adopted by the PC industry is used.

• The ability to use industry standard enclosures and PSUs.

• An environment suitable for testing all DIGITAL Semiconductor’s current and 
future (standard form-factor assumed) PCI peripheral cards from the PPB, mu
media and communications business units with the StrongARM processor fam
Of particular importance is interworking with the PCI bridge evaluation boards
allowing a wide variety of bridged bus topologies to be investigated and/or veri

• 64-bit support (for future-proofing of the design).

• Two variants; EBSA-BPL-5V complying with the 5V PCI signalling environment, 
and EBSA-BPL-3V3 with the 3.3V PCI signalling environment.

• Backplane provision of the PCI system clock and PCI arbitration.

• Optional support of PICMG-style1 arbitration from the system slot.

• Several link options have been provided to support different system configurations 
(see Section 4.2.1, Etchlinks).

1 PICMG = PCI Industrial Computer Manufacturers Group. Please see their website (www.picmg.com) 
for more details.

64-bit PCI bus

Clocks Arbiter

aa002

64-bitP
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Isystem
slot

64-bitP
C

Islot1

64-bitP
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64-bitP
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64-bitP
C

Islot4
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 2
Installation

2.1 Delivered Items

You should have received:

• This manual.

• Either backplane EBSA-BPL-5V (5V signal levels) or EBSA-BPL-3V3 (3.3V sig-
nal levels).

• A Voltage Reference Module (VRM). This may be separate, or it may be 
factory-fitted in connector J3.

With regard to installation, both boards are identical and will be installed in the same 
manner.

You will also need:

• Either a PC/AT chassis, or standoffs for mounting the PCB

• Either an AT-style PSU with +3.3V output provision, or a standard AT-style PSU 
(+5V, +12V and -12V only)1

Caution: If your PSU has a +3.3V output that you wish to use, be sure to remove the 
VRM from the backplane BEFORE connecting power.

2.2 Preparation

The backplane offers several configuration options for selection by the user. The most 
likely of these have been preselected as defaults by links fabricated in the etch 
(etchlinks). It is expected that these will be used by the great majority of developers. 
Alternatives to the default options can be chosen by cutting the etchlinks and fitting 
header links as appropriate. As not all combinations of options may be fail-safe the user 
should read Chapter 4, Configuration, before modifying the board or applying power.

Caution: The backplane is a multilayer board. Take care not to damage etch or lower 
layers when cutting etchlinks. For more information, see Section 4.2.1.

1 The -5V and DC_OK pins are not connected on the backplane.
Installation 2–1



Fitting the Board
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2.3 Fitting the Board

Caution: Observe proper antistatic precautions when handling the board.

The board can be fitted in any standard PC/AT enclosure. Alternatively, it can be 
installed on pillars on the workbench. Board dimensions are shown in Figure 2–1.

Figure 2–1 Backplane Dimensions

2.4 Connection of Power Supplies

The board can be powered by either of two methods. Use either one, but NOT both.

• PC power supply with provision for +5V, ±12V and +3.3V connected to J16 an
J17. 

• Standard PC/AT supply with +5V and ±12V connected to J16, and a +3.3V 
Voltage Reference Module (VRM)1 fitted in J3.

Note: J16 and J17 are standard PC motherboard power connectors. On J16
-5V and PWRGD pins are not connected.

Note: The current required by an EBSA-285 with 16 MB of SDRAM is typical
700 mA. This may be insufficient to reliably start some power supplies
(PSUs).  If you experience this problem, try increasing the load on the P
by: 
– adding cards to the backplane configuration
– attaching a disk to the PSU
– attaching a suitable load resistor (5 to 10 ohms, rated at 10W) to the
    +5-V line of an available disk power harness.  This should only be
    attempted by an appropriately qualified person.

1 Both backplanes are fitted with a connector to accept the supplied Voltage Reference 
Module (VRM). Backplane circuitry configures the installed VRM to 3.3V.
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General Description

3.1 Overview

The backplane (Figure 3–1) is supplied in two versions; one for 5V and one for 3.3
signalling environments. The differences are:

• The PCI connector keying

• The voltage applied to the VIO power plane

Figure 3–1 Backplane Layout

Both boards are compliant with the standard PC/AT outline and are drilled with com-
mon mounting holes allowing it to be fitted in generic eight-slot desktop or deskside 
enclosures. Five full-length 64-bit PCI slots are provided. 

Depending upon the backplane model purchased, the PCI slots will support either 5V or 
3.3V cards. Both will support universal cards.

An onboard clock synthesizer provides separate PCI clocks for the five PCI slots and an 
onboard arbiter.

A block diagram of the backplane is shown in Figure 3–2.

PCI slots

aa003

Power LEDs

+5V, +12V
and -12V
connector

Socket
for +3.3V
Voltage
Regulator
Module

+3.3V
connector

Arbiter
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Signal Lines
Figure 3–2 Backplane Block Diagram

3.2 Signal Lines

This section describes the implementation of signal lines provided on the backplane.

3.2.1 General

The backplane provides all PCI signals except for JTAG boundary scan. The backplane 
implementation of the PCI bus is shown in Figure 3–3.

Figure 3–3 Backplane Implementation of PCI bus

All signal lines are bussed as parallel traces between all slots with the following excep-
tions:

• The interrupt lines.

• The request/grant arbitration lines.

• DEVSEL to the PCI I/O slots (J4-J7). DEVSEL does not apply to the system slot.

• PCI clocks.

64-bit PCI bus

Clocks Arbiter
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and Data 64-bit Address

and Data
Extension
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AD 63:32
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LOCK#
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STOP#

SERR#
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CLK#
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• PRSNT bits. These are ac coupled to 0V on each of the I/O slots as additional ac 
grounds.

• M66EN is tied to 0V. The system is designed for 33 MHz operation only.

Pull-up resistors are provided on the following signals:

• SBO# and SDONE#

• REQ64# and ACK64#

• FRAME#, IRDY#, TDY#, STOP#, LOCK#, and DEVSEL#

• PERR# and SERR#

• INTA#, INTB#, INTC# and INTD#

• All arbiter request lines

• All 64-bit address and data extension lines

DEVSEL may be optionally coupled via links and a resistor to a choice of AD lines as 
follows:

• PCI I/O slot 1 - AD19 or AD31 (default AD19 via an etchlink)

• PCI I/O slot 2 - AD18 or AD30 (default AD18 via an etchlink)

• PCI I/O slot 3 - AD17 or AD29 (default AD17 via an etchlink)

• PCI I/O slot 4 - AD16 or AD28 (default AD16 via an etchlink)

See also the note on line numbering in Section 4.3.2.

3.2.2 Interrupts

Interrupt connections are ORed in such a sequence that any add-in I/O board using 
INTA# can be uniquely recognized by the system. 

The interrupt lines are interconnected as shown in Table 3–1.

3.2.3 Reset

RESET# must be provided by the system bridge device. No provision is made on
backplane for an external reset of the PCI. The arbiter will be reset asynchronous
using this signal.

Table 3–1 Interrupt Line Connections

pin6A pin7B pin7A pin8B

System slot INTA# INTB# INTC# INTD#

I/O slot 1 INTB# INTC# INTD# INTA#

I/O slot 2 INTC# INTD# INTA# INTB#

I/O slot 3 INTD# INTA# INTB# INTC#

I/O slot 4 INTA# INTB# INTC# INTD#
General Description 3–3



Arbitration
3.3 Arbitration

Bus arbitration can be controlled by the backplane or from the system slot. The arbiter 
algorithm is compliant with the PCI 2.1 specification. For flexibility, this is imple-
mented via a socketed PLD (Programmable Logic Device). The backplane arbiter fitted 
is based on an Altera Max 7000 series device in a 68-pin PLCC package. 

The following signals are routed to/from all slots to the arbiter:

• A unique REQ# line for each slot with an external pullup

• A unique GNT# to each slot

• RESET#

• FRAME# and IRDY# to identify the bus idle condition

• LOCK# to identify resource lock cycles

In addition, the following backplane control inputs and monitoring outputs are pro-
vided:

• A bank of programmable CONTROL bits (1 per slot) defaulted high via pull-up 
resistors. These static control bits can be used as part of a 2-level priority or mask-
ing algorithm for the arbiter, assuming algorithm support. The algorithm shipped as 
standard does not use these inputs.

• An ARB_ENABLE# signal, which can be used to tri-state all outputs when an arbi-
ter is provided by the system slot.

• A LOCK_ENABLE signal to allow the arbiter to optionally lock the bus on 
LOCK# cycles. This allows systems to switch between bus locked and resource 
locked configurations assuming the correct device support (hardware and/or soft-
ware).

• Arbiter state monitoring outputs PCIARB[2:0] are brought out to a header for ease 
of connection to a logic analyzer etc.

3.4 System Clocks

System clocks are provided by a Cypress CY2260SC-3 clock synthesizer/driver and a 
14.318 MHz crystal. The CY2260SC-3 has link options for 25 MHz, 27.5 MHz, 
30 MHz and 33 MHz1 support. This device provides six PCI clocks with low jitter, slew 
limiting, and maximum skew of <250ps in a 28-pin SOIC package. All other clock out-
puts are unused.

There are no provisions for 66 MHz clocking.

1 Default - via an etchlink.
3–4 General Description
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3.5 System Slot Compatibility Issues

Modules using the backplane arbiter must satisfy the following criteria:

• Provide CONFIG cycles to configure the four I/O slots

• Support the INT[A-D]# pins as inputs from the I/O slots as described in 
Table 3–1

• Provide PCI reset (RST#) for the system

In addition, modules providing PCI arbitration must use the system slot in the back-
plane and route the arbitration signals according to Table 3–2 and Table 3–3.

Note: In the above table the first name is the name as specified in the PCI st
dard, the bracketed name is the signal name on the backplane.

Note: In the above table the first name is the name as specified in the PCI st
dard, the bracketed name is the signal name on the backplane.

Arbitration for the bus by the system slot module must occur within the card itself.

Note: The sharing of the grant pin and IDSEL can cause problems in systems
issue PCI configuration cycles in I/O slots. It is becoming common prac
for intelligent I/O to interrogate the bus in this manner. System designs 
use this backplane, and want to use system slot arbitration, must NOT
the arbiter grant and IDSEL lines together on the module. It will not be
possible for an I/O slot to interrogate the system slot with configuration
cycles.

Table 3–2 System Slot Arbiter: PCI Pinout (Request)

Arbitrated slot REQ

I/O slot 1 18B REQ# (SYSCPU_REQ0)

I/O slot 2 10B) Reserved (REQ2)

I/O slot 3 19A Reserved (REQ3)

I/O slot 4 9B PRSNT1# (REQ4)

Table 3–3 System Slot Arbiter: PCI Pinout (Grant)

Arbitrated slot GNT

I/O slot 1 17A GNT# (SYSCPU_GNT0)

I/O slot 2 14A Reserved (GNT2)

I/O slot 3 26A IDSEL (GNT3)

I/O slot 4 11B PRSNT2# (GNT4)
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Configuration

4.1 Backplane Variants

Two variants with different PCI signalling voltages are available. Variant 
EBSA-BPL-5V provides 5-V signalling; variant EBSA-BPL-3V3 provides 3.3-V sig-
nalling. The choice of backplane purchased affects two features:

• PCI connector polarization

• VIO voltage level

Note: PCI signalling voltage is a factory set option. It is not user configurable.

4.1.1 EBSA-BPL-5V

On this backplane:

• The PCI connectors are keyed at pin positions 62/63 and 50/51.

• Soldered links W3 and W4 are fitted; W1 and W2 are not.

4.1.2 EBSA-BPL-3V3

On this backplane:

• The PCI connectors are keyed at pin positions 62/63 and 12/13.

• Soldered links W1 and W2 are fitted; W3 and W4 are not.

4.2 Configuration Options

Several backplane configuration options are available. These are related to:

• Provision of a +3.3V dc supply

• ID Select standard

• Arbiter source

• Clock frequency

The last three of these options are selected by etchlinks (see the following section) or 
header links.
Configuration 4–1
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4.2.1 Etchlinks

Etchlinks (links formed in the etch during fabrication) are used for selection of common 
defaults, with headers provided for jumper selection of other options. The etchlinks can 
be cut and jumpers fitted for verification modes, for example, switching between back-
plane and system-slot-based PCI arbitration. Figure 4–1 shows a general exampl

Figure 4–1 Example of Etchlink

Etchlinks are all on layer 1 with plenty of trace clearance to allow them to be cut with-
out risk of accidentally damaging other inner layer traces. 

The available options will now be described. Refer to Figure 4–2 for component layout
and to Appendix B for circuit diagrams. A set of quick reference configuration table
provided at the end of this chapter.

Caution: If you use header links to select your options, make sure the associate
etchlinks have been cut.

Etchlink

Header

Link default

Signal

Other link option

aa010
4–2 Configuration
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Figure 4–2 Etchlink and Header Locations
Configuration 4–3



Configuring the Backplane

ly 
 
SU 

 

4.3 Configuring the Backplane

This section details the etchlinks to cut, and the jumpers to fit, for the desired method of 
operation.

4.3.1 Power Provision

Two mutually exclusive methods of power connection are available:

• PC/AT PSU to J161 and a 3.3-V Voltage Regulator Module (VRM) on J3

• PC/AT PSU with standard and 3.3-V outputs. Standard to J161 and 3.3 V to J17

Caution: J16 and J17 are weakly keyed. Take care to use the correct connector; the 
keying mechanism can be easily overridden.

Layouts, pinouts and PSU sleeving colors are shown in Figure 4–3.

Note: The current required by an EBSA-285 with 16 MB of SDRAM is typical
700 mA. This may be insufficient to reliably start some power supplies
(PSUs).  If you experience this problem, try increasing the load on the P
by: 
– adding cards to the backplane configuration
– attaching a disk to the PSU
– attaching a suitable load resistor (5 to 10 ohms, rated at 10W) to the
    +5-V line of an available disk power harness.  This should only be
    attempted by an appropriately qualified person.

Figure 4–3 Power Connector Details

1  Industry standard connector supplying +5V and ±12V (the -5V and PWRGD pins are not 
connected).

1 GND

Corner
of PCB

Black

White  -

Blue  -

Yellow  -

Orange  -

Black

Black  - Brown

Red  -

Red  - GND

GND

+3.3V

+3.3V

+3.3V

+3.3V

+3.3V

+3.3V

GND

GND

-12V

+12V

+5V

+5V

+5V

+5V

(nc) -5V

(nc) PWR GD

GND

GND

GND

GND

GND

J16 J17

2

3

4

5

6

7

8

9

10

11

12 aa012
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Configuring the Backplane
4.3.2 ID Select

On the PCI bus, AD19:16 are normally used for IDSEL#. However, the PICMG1 stan-
dard specifies AD31:28. Provision for both is made on the board.

By default, AD19:16 are etchlinked to IDSEL#. If the etchlinks are cut for any reason, 
this same selection can be made by jumpering 2-3 on J11 to J14.

For the PICMG standard, cut etchlinks EL1 to EL4, and install jumpers on J11 to J14, 
position 1-2.

Note: The PICMG standard specifies decrementing address line numbering with 
incrementing slot numbers. This is the convention adopted in the backplane 
labelling; however, it can be very confusing for those unaware of the issue 
when developing PCI configuration code.

4.3.3 Arbiter

The onboard arbiter allows the backplane to provide arbitration for the PCI bus.

4.3.3.1 Arbiter Source

Bus arbitration can be controlled from either the backplane arbiter (default) or the sys-
tem slot. 

Etchlinks on system-slot GNT# (EL7), system-slot REQ# (EL6) and ARB_ENABLE# 
(EL5) select the backplane arbiter. If the etchlinks are cut for any reason, this same 
selection can be made by jumpering 1-2 on J9, J10 and J15. 

To use a system slot arbiter, cut etchlinks EL5-7 and fit jumpers on 2-3 of J9, J10 and 
J15.

All three links (slot 0 grant routing, slot 0 request routing, and arbiter enable) need to be 
changed in unison.

4.3.3.2 Lock

LOCK_ENABLE is a control signal for the arbiter. It is pulled high by default. 

4.3.3.3 Arbiter Algorithm

For developers who may wish to use their own arbitration algorithms, five optional con-
trol inputs (CNTRL 0 to 4) are made available for grounding on J1. All are pulled high 
by default.

1 PICMG = PCI Industrial Computer Manufacturers Group. Please see their website (www.picmg.com) 
for more details.
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Configuring the Backplane
4.3.4 Clock Frequency

S0 and S1 are the PCI clock speed select lines for the CY2260 clock synthesizer. Both 
have pullups. Options are 25 MHz, 27.5 MHz, 30 MHz and 33 MHz. 

Etchlink EL8 grounds S1 (CLK_SEL 1), defaulting the bus clock to 33 MHz. If EL8 is 
cut, 33 MHz is selected by a jumper on header J1, CLK_SEL 1.

To select 25 MHz, cut the etchlink and fit jumpers on headers J1, CLK_SEL_0 and 1. 

For 27.5 MHz, simply cut the etchlink.

For 30 MHz, cut the etchlink and fit a jumper on header J1, CLK_SEL 0.
4–6 Configuration
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4.4 Quick Reference Configuration Tables

The following tables summarize the configurable options provided on the backplane. 
See Section 4.3 for a more detailed description.

Caution: ID select lines, arbiter source and clock frequency defaults are set by 
etchlinks. Do not use header links unless the associated etchlinks have been 
cut. Table 4–1 to Table 4–4 assume that the associated etchlinks have
cut.

 

* Default - via EL1, 2, 3 and 4

* Default - via EL5, 6 and 7

Table 4–1 Power Connector Combinations

PSU type Connect to J16 Connect to J17 VRM on J3

PC/AT YES NO YES

PC/AT with +3.3V provision YES YES NO

Table 4–2 IDSEL Configuration

Hdr Link in Position 1-2 Hdr Link in Position 2-3

J11 AD31 AD19 *

J12 AD30 AD18 *

J13 AD29 AD17 *

J14 AD28 AD16 *

Table 4–3 Selection of Arbiter Source

Arbiter J9 (ARB_ENABLE) J10 (REQ 0/1) J15 (GNT 0/1)

Backplane * Link position 1-2 Link position 1-2 Link position 1-2

System Link position 2-3 Link position 2-3 Link position 2-3

Table 4–4 Selection of Clock Frequency

Frequency CLK_SEL 0 CLK_SEL 1

25 MHz IN IN

27.5 MHz OUT OUT

30 MHz IN OUT

33 MHz * OUT IN
Configuration 4–7
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A
Technical Data

A.1 Electrical Data

The backplane complies with the PCI 2.x specifications, thereby making the design as flexible 
as possible:

• The larger connectors provide a 64-bit PCI environment.

• 5 V or 3.3-V signalling versions available, with a VIO signal plane to provide the appro-
priate voltage to the connector VIO pins, the active logic, and associated pullups.

• Programmable backplane arbiter provided on socket U1. This is implemented in an Altera 
MAX 7000 device operating at 5V but with separate I/O power pins that can operate at 5V 
or 3V3. 

• Low skew, slew limited system clocks to all slots and the backplane arbiter. The system 
clock generator is based on a Cypress CY2260-3 clock synthesizer/driver which provides 
six compliant PCI clock pins. The CY2260 can operate from 5 V or 3.3 V.

•  +5 V, +12 V and -12-V supplies from an industry standard PC/AT PSU are connected via 
J16. PowerOK and -5 V from the power supply are not used.

• +3.3 V can either be supplied on industry standard connector J17 from a Pentium-ready 
PSU, or it can be converted down from +5 V by an Intel-defined 3.3 V Voltage Reference 
Module (VRM) connected to J3. These two options are mutually exclusive. A warning to 
this effect is silk-screened onto the board.

A.2 Mechanical Data

The board is mechanically compliant with the standard PC/AT outline (smaller size, using a 
subset of the mounting holes), allowing it to be fitted to generic 8-slot desktop or deskside 
enclosures. Five full-length 64-bit PCI slots are supported (no motherboard component restric-
tions). The PCI connectors will support 5V, 3.3 V or mixed voltage cards according to the 
backplane variant purchased.
Technical Data A–1



The five slots occupy an 8-slot AT card enclosure (reading from right to left as viewed from 
the rear of the enclosure) as follows:

• slot 0 - empty - no connector

• slot 1 - empty - no connector

• slot 2 - system slot

• slot 3 - PCI I/O slot 1

• slot 4 - PCI I/O slot 2

• slot 5 - PCI I/O slot 3

• slot 6 - empty - no connector

• slot 7 - PCI I/O slot 4

This maximizes access to the component side of the system and one I/O slot for logic analyzer 
attachment, probing, daughtercards, etc.

Note: Due to the height of components, the EBSA-285 PCI Development Board occu-
pies two slots of an AT motherboard. On the backplane, space is provided to the 
left of the system-slots and I/O4-slots to allow the EBSA-285 to be installed in 
either of these positions without sacrificing one of the other slots.

A.3 Construction

The backplane is an 8-layer board with the following layer makeup:

• Component side - pads, etchlinks and dispersion etch only

• VIO - power plane

• Signal layer 1

• +3.3-V plane

• GND plane

• Signal layer 2

• +5-V power plane

• Solder side - pads only

A.4 Test Points

For ease of connection to the power and ground planes, a range of through-plated holes to take 
0.025 in (0.635 mm) square-posts, is provided for the construction of test points. These are not 
shown on the schematics but are silk-screened on the etch. The following test point positions 
are provided:

• GND TP1 to GND TP9

• VIO TP1 to VIO TP4

• VDD TP1

• 3V3 TP1
A–2 Technical Data



B
Layout and Circuit Diagrams

This appendix contains layout and circuit details of the PCI backplane.

Figure B–1 Backplane Arrangement in a PC/AT Chassis
Layout and Circuit Diagrams B–1



Figure B–2 Jumper and Connector Locations
B–2 Layout and Circuit Diagrams



Figure B–3 Circuit Diagram: System Slot
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Figure B–4 Circuit Diagram: Slot 1
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Figure B–5 Circuit Diagram: Slot 2
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Figure B–6 Circuit Diagram: Slot 3
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Figure B–7 Circuit Diagram: Slot 4
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Figure B–8 Circuit Details: Arbitration and System Clock Logic
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Figure B–9 Circuit Details: Power Connectors
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C
Bill of Materials

A combined bill of materials for the EBSA–BPL–5V and EBSA–BPL–3V3 Development 
Backplanes is given on the next page.
Bill of Materials C–1
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D
Support, Products, and Documentation

If you need technical support, a DIGITAL Semiconductor Product Catalog, or help deciding 
which documentation best meets your needs, visit the DIGITAL Semiconductor World Wide 
Web Internet site:

http://www.digital.com/semiconductor

You can also call the DIGITAL Semiconductor Information Line or the DIGITAL 
Semiconductor Customer Technology Center. Please use the following information lines for 
support.

DIGITAL Semiconductor Products

To order StrongARM-related or other DIGITAL Semiconductor products, contact your local 
distributor. The following tables list some of the products available from 
DIGITAL Semiconductor.

Note: The following products and order numbers might have been revised. For the latest 
versions contact your local distributor.

For documentation and general information:

DIGITAL Semiconductor Information Line

United States and Canada: 1–800–332–2717

Europe: +44–118–920–3972

Other Countries: 1–510–490–4753

Electronic mail address: semiconductor@digital.com

For technical support:

DIGITAL Semiconductor Customer Technology Center

Phone (U.S. and international): 1–978–568–7474

Fax: 1–978–568–6698

Electronic mail address: ctc@hlo.mts.dec.com

Chips Order Number

DIGITAL Semiconductor 21285 SA-110 Core Logic Chip 21285–AA
Support, Products, and Documentation D–1



Evaluation board kits include an evaluation board, and can include a complete design kit, an 
installation kit, or an accessories kit.

Design kits include full documentation and schematics. They do not include evaluation boards 
or related hardware.

DIGITAL Semiconductor Documentation

The following table lists some of the available DIGITAL Semiconductor documentation. 

Third–Party Documentation

You can order the following third-party documentation directly from the vendor.

1 Also available from independent booksellers: publisher, Prentice-Hall; 
ISBN 0 13 736299 4

Evaluation Board Kits Order Number

EBSA-285 (SA-110/21285) evaluation board kit 21A85–01

EBSA-BPL-5V PCI development backplane - 5V signalling 21A85–02

EBSA-BPL-3V3 PCI development backplane - 3.3V signalling 21A85–03

Design Kits Order Number

SA-110/21285 Hardware Developer’s Kit QR–21A85 11

Title Order Number

DIGITAL Semiconductor 21285 Core Logic for SA-110 Microprocessor 
Data Sheet

EC–R4CHA–TE

DIGITAL Semiconductor SA-110 Microprocessor Technical Reference 
Manual

EC–QPWLC–TE

The StrongARM/ARM Technical Document Kit (includes the SA-110 
Technical Reference Manual and the ARM Architecture Reference 
Manual1)

QR–ARMKT–TE

Title Vendor

PCI Local Bus Specification, Revision 2.1
PCI Multimedia Design Guide, Revision 1.0
PCI System Design Guide
PCI-to-PCI Bridge Architecture Specification,
Revision 1.0
PCI BIOS Specification, Revision 2.1

PCI Special Interest Group
U.S. 1–800–433–5177
International 1–503–797–4207
Fax 1–503–234–6762
D–2 Support, Products, and Documentation
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